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The use of pacemakers is necessary 
for patients with symptomatic bradycardia. 
Pacemaker implantation also acts as a life-saving 
procedure. However, there are several reports 
that patients with a pacemaker (the most widely 
used pacemaker is on the right ventricle, known 
as single chamber pacemaker) had disturbances 
in left ventricle contraction lead to left ventricular 
systolic dysfunction. Global Longitudinal Strain 
(GLS) Echocardiography can confirm these left 
ventricular disturbances. Echocardiography 
examination is best carried out before and 
after single-chamber permanent pacemaker 
(PPM) implantation. This study compares PPM 
placement in apical Right Ventricle (RV) and 
Right Ventricular Outflow Tract (RVOT) and 
compares paced QRS duration 150 ms and > 150 
ms. Pacing burden >40% causes subclinical left 
ventricular systolic dysfunction after a month of 
PPM implantation with decreased GLS in apical 
RV pacing.1

This study gives additional information that 
PPM placement is preferably in RVOT with 
some specific settings. However, there are many 
ways to reduce impaired left ventricular function 
due to lead installation on the PPM single-
chamber device. Using the PPM device with a 
dual chamber, the leads will be placed in RVOT 
and also in the right atrium with atrial-ventricle 
synchronization. The aim is to avoid impaired 
left ventricular pump function2 as supported by 
a systematic review which states the superiority 
of dual-chamber PPM over single-chamber PPM 

in reducing atrial fibrillation and pacemaker 
syndrome.3

A retrospective study found that regardless of 
PPM type in subjects with an EF >40%, there was 
no significant difference in long-term outcome 
between those with AV block or sinus node 
disease as etiologies of bradycardia. Otherwise, 
this study did not report the PPM lead position.4

In the importance of quality of life related 
to heart disease, the Indonesian version of 
the MacNew questionnaire can be used. This 
questionnaire assesses the quality of life of 
patients with coronary heart disease after 
revascularization surgery and who has undergone 
rehabilitation. The results were compared 
with the Indonesian version of the SF36 
questionnaire, using Pearson’s correlation, with 
r = 0.47 – 0.71. The researchers considered the 
Indonesian version of the MacNew questionnaire 
to have good validity and reliability.5 One of 
the challenges researchers face is the subject’s 
understanding of the questionnaire, as there must 
be a common understanding of the questions. 
Another important thing is the suitability of the 
adaptation to the original English version.
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Abstrak
Latar belakang: Pemacuan ventrikel kanan/ right ventricle (RV) yang berkepanjangan berhubungan dengan 

gangguan fungsi ventrikel kiri/ left ventricle (LV). Beberapa studi menunjukkan bahwa posisi lead, presentasi 
pemacuan dan durasi QRS saat pemacuan dapat mempengaruhi fungsi sistolik LV. Gangguan LV subklinikal 
bahkan dapat timbul lebih dini setelah pemasangan permanent pacemaker (PPM). Studi ini bertujuan untuk 
mendeteksi gangguan awal sistolik LV subklinikal yang diukur dengan global longitudinal strain (GLS) dengan 
menggunakan speckle tracking echocardiography (STE) 1 bulan paska pemasangan PPM. Metode: Studi single 
center, metode kohort prospektif dengan kriteria inklusi pada penelitian ini adalah semua pasien dengan indikasi 
implantasi PPM dengan fungsi sistolik LV awal normal. Variabel pada penelitian ini adalah posisi sadapan 
(apeks RV dibandingkan dengan right ventricular outflow tract (RVOT), persentase pemacuan (≤40% vs >40%) 
dan durasi QRS selama pemacuan (≤150ms dan >150ms). Perubahan (delta) GLS diukur sebelum dan satu 
bulan setelah implantasi PPM. Hasil: Pada 37 pasien dalam penelitian ini, terdapat perbedaan yang signifikan 
antara GLS sebelum (-20,30 SB 3,38) dan setelah (-16,93 SB 3,47) implantasi PPM (p=<0,001). Tidak terdapat 
perbedaan yang signifikan pada delta GLS baik antara pasien dengan posisi sadapan pada apeks RV vs RVOT 
((2,30 (0,00-10,50) vs 2,95(0,10-8,30), p=0,648) ataupun antara pasien dengan durasi QRS selama pemacuan 
≤150ms vs >150ms ((1,70 (0,30-8,30) vs 3,45(0,0-10,5)), p=0,266). Sementara itu, terdapat perbedaan delta GLS 
yang signifikan antara pasien dengan persentase pemacuan ≤40% vs> 40% ((Rata-rata 1,92 SB 1,37 vs 3,98 SB 
3,04)), p=0,007). Analisis lebih lanjut menunjukkan bahwa persentase pemacuan hanya akan mempengaruhi delta 
GLS pada kelompok dengan pemacuan apeks RV (≤40% (1,58 SB 0,59) vs >40% (4,67 SB 3,47), p=0,008) dan 
tidak mempengaruhi delta GLS pada kelompok dengan pemacuan RVOT ( ≤40% (2.32 SB 1.98) vs >40%(3.29 
SB 2.48), p=0.446). Kesimpulan: Disfungsi sistolik LV subklinis menurun secara signifikan satu bulan setelah 
implantasi alat pacu jantung yang ditunjukkan oleh penurunan GLS. Persentase pemacuan >40% merupakan 
faktor yang berhubungan dengan penurunan GLS satu bulan setelah implantasi PPM, terutama ketika sadapan 
ditempatkan pada apeks RV.
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Kata kunci: Right ventricular pacing, global longitudinal strain, lead position, pacing percentage, QRS 
duration during pacing.

Abstract
Background: Prolonged pacing of the right ventricle (RV) is associated with left ventricular (LV) systolic 

dysfunction. Several studies have shown that the RV pacing location, pacing burden (percentage), and paced 
QRS duration may affect LV systolic function. Subclinical LV dysfunction may occur early after implantation 
of a permanent pacemaker (PPM). Therefore, this study aims to detect early subclinical LV systolic dysfunction 
measured by global longitudinal strain (GLS) using speckle tracking echocardiography (STE) at one month after 
PPM implantation. Methods: A single-center, prospective cohort study was conducted, and all patients indicated 
for PPM implantation with preserved LV systolic function were included. Data of RV pacing location (RV apical 
vs right ventricular outflow tract (RVOT), pacing burden (percentage) (≤40% vs >40%), and paced QRS duration 
(≤150 ms and >150 ms) were obtained. The change of GLS was also measured before and one month after PPM 
implantation (delta GLS). Results: 37 patients were enrolled in this study, which demonstrated significant difference 
between GLS before (-20.30 SD 3.38) and after (-16.93 SD 3.47) PPM implantation (p=<0.001). There were no 
significant difference in delta GLS either between patients with RV pacing location on RV apical vs RVOT ((2.30 
(0.00–10.50) vs 2.95(0.10–8.30), p=0.648) or between patient with paced QRS duration ≤150ms vs >150ms ((1.70 
(0.30–8.30) vs 3.45 (0.0–10.5)), p=0.266). Meanwhile, there was a significant difference of delta GLS between 
patients with pacing burden ≤40% vs >40% (Mean 1.92 SD 1.37 vs 3.98 SD 3.04), p=0.007). Further analysis 
found that pacing burden only affected the delta GLS in group with apical RV pacing (≤40% (1.58 SD 0.59) vs > 
40% (4.67 SD 3.47), p = 0.008) and did not affect the delta GLS in group with RVOT pacing (≤40% (2.32 SD 1.98) 
vs > 40% (3.29 SD 2.48), p = 0.446). Conclusion: The pacing parameter, particularly pacing burden > 40% may 
induce the subclinical LV systolic dysfunction after one month of pacemaker implantation as shown by decline of 
GLS,  especially when the RV pacing location was placed on apical.

Keywords: Right ventricular pacing location, global longitudinal strain, pacing burden, paced QRS duration.

Introduction
Pacemaker implantation is the mainstay 

treatment for symptomatic bradycardia.1 
However, prolonged right ventricular (RV) 
pacing has been reported to be associated with 
left ventricular (LV) systolic dysfunction. The 
reported incidence of heart failure after RV 
pacing varied between 3-31% after 1-3 years 
of PPM implantation.2-6 Also, right ventricular 
pacing creates a non-physiological activation 
sequence, and the impulse conduction velocity is 
slower compared to normal conduction, leading 
to electrical and mechanical dyssynchrony in 
the LV.7-9 Some studies showed that RV pacing 
position (apical vs right ventricular outflow 
tract (RVOT)), pacing burden (percentage) and 
paced QRS duration may lead to LV systolic 
dysfunction.2, 10-15 

Echocardiography is the most widely 
used non-invasive modality to evaluate LV 
function because of its portability, low risk, and 

comparatively high temporal resolution.16, 17 
Furthermore, global longitudinal strain (GLS) 
using 2D echocardiography has high sensitivity 
(92%) and specificity (89%) for detecting early-
stage of LV systolic dysfunction, therefore it 
can be used to detect subclinical LV systolic 
dysfunction.18 In this study, GLS was assessed 
before and one month after PPM implantation. In 
addition, the effect of RV pacing position, pacing 
burden, and paced QRS duration on the changes 
of GLS within 1 month was also assessed. 

Methods
This is a prospective cohort study, and a 

total of 50 patients who underwent pacemaker 
implantation for symptomatic bradycardia at 
Hasan Sadikin Hospital were prospectively 
enrolled between May 1, 2018 and January 31, 
2019. The patient’s inclusion criteria were >18 
years, have preserved LV ejection fraction (EF≥ 
50%), and have normal QRS duration (<120 
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ms) before implantation PPM. This study has 
been approved by the Ethical Committee of 
Hasan Sadikin Hospital, Bandung (Ref. no. 
LB.02.01/X.6.5/67/2019). 

Meanwhile, those with history of acute 
coronary syndrome, valvular heart disease, 
congenital heart disease, and congenital AV 
block before implantation and during follow-up 
were excluded. Also, patients with sinus node 
disease who implanted AAI were excluded. 
Those with poor echocardiography window 
and insufficient image tracking in more than 
one segment during GLS measurement were 
also excluded. In addition, GLS was measured 
within one week before implantation (as baseline 
GLS)  and  one month after implantation. The 
delta GLS is defined as a change of GLS value 
before and after implantation. The LV systolic 
dysfunction is defined as the significance of 
decline GLS (delta GLS) before and one month 
after implantation that measured by the statistic 
analyzed (Paired T-test).

Echocardiography and Global 
Longitudinal Strain

A detailed echocardiographic evaluation 
was performed before and after one month of 
pacemaker implantation using Vivid S6 and Vivid 

7 (GE Vingmed Ultrasound AS, Horten, Norway). 
Echocardiographic calculations of chamber 
quantification were quantified in accordance with 
The American Society of Echocardiography 2015 
recommendations.19 In addition, cardiac anatomy 
and valvular were defined through standard 
transthoracic study, and the biplane Simpson`s rule 
was used to calculate LV ejection fraction (LVEF).

Cardiac images were obtained at a rate of 50-
70 frames per second (fps) from apical long-axis, 
apical two and four chambers view (16 segment 
AHA/ASE model). All raw data were stored and 
transferred for offline analysis to a workstation 
with EchoPAC 201 Version software. A region-
of-interest was semi-manually traced and the 
software calculated the mean global strain values 
for all predetermined LV segments (Figure 
1). The GLS measurement was taken during 
paced rhythm beat. Also, all echocardiographic 
imaging and strain values measurements were 
carried out by a single cardiologist specialized 
in echocardiography who was blinded to pacing 
interrogation results.

Pa c ema   k er  impla     n tati  o n  a n d 
electrocardiography

In sinus node disease patients, (Atrio-
ventricular) AV node function was tested before 

Figure 1. Global longitudinal strain at one week before pacemaker implantation (A and B), and one month after pacemaker 
implantation (C and D), corresponding strain curves are shown (A and C). The average GLS value at one week before pacemaker 
implantation is -23.3% (B), and the value is significantly decreased to -17.9% at one month after pacemaker implantation (D).
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pacemaker implantation. Incremental atrial 
pacing was used to determine whether the patient 
had subclinical/impending AV block or AV node 
disease. When the atrial incremental atrial pacing 
showed AV 1:1 conduction in rate pacing >130 
beats per mins, AAI was implanted. AV 1:1 
conduction means that each capture atrial pacing 
was conducted to the ventricle. We excluded a 
patient who implants with AAI. In case of no 1:1 
AV conduction with incremental atrial pacing 
in rate <130 beats per mins, it may suggest that 
patient had subclinical/ impending AV block or 
AV node disease. In such patient, VVI or DDI 
was advised over the AAI. The lower rate of VVI 
was determined according to baseline patient 
heart rate. For example, when the patient had 
a sinus node disease (with intermittent sinus 
pause), and the baseline heart rate was about 
55-60 BPM, the lower rate was set at 50 BPM. 
This setting was important to avoid unnecessary 
RV pacing. In dual-chamber pacemaker, the AV 
interval was set up in the default setting (paced 
AV interval was 150 ms and sensed AV interval 
120 ms). Meanwhile, in case of the prolonged PR 
interval, AV interval was set up (max of 250 ms) 
according to the physician’s decision to reduced 
unnecessary RV pacing. 

All pacemaker implantation was carried out 
by an experienced operator. Either RV apical or 
right ventricular outflow tract (RVOT) pacing 

was achieved with an active fixation lead. 
Furthermore, the appropriate positioning of the 
lead was fluoroscopically confirmed at the time 
of implantation and by the QRS axis (during 
pacing) from ECG recorded after implantation 
(Figure 2). Right ventricle apical (RV apical) 
positions were considered when the QRS axis 
in inferior leads are predominantly negative, 
and RVOT positions were considered when QRS 
axis in inferior leads of ECG are predominantly 
positive. The pacing burden (percentage pacing) 
and other pacemaker parameters were determined 
from stored data after one month of follow-up. 
A standard 12 lead surface ECG was obtained at 
25 mm/s. The paced QRS duration was defined 
as the length of time from the beginning of the 
pacing artifact (spike) to the end of the QRS 
complex. The QRS duration was measured using 
a digital caliper (KW06-351, Krisbow). The 
recorder QRS duration was the longest measured 
from all 12 leads of ECG. The pacing burden 
(percentage) was categorized into 2 groups with 
a cutoff of 40%. The paced QRS duration was 
categorized into 2 groups with a cutoff of 150 ms.

Statistical analysis
The Shapiro-Wilk test was used to assess all 

the data distribution (normality data). Continuous 
variables were expressed as means (standard 
deviations), or median (range) when data were 

Figure 2. RAO 35’ and LAO 40’ position showed lead position on RVOT (A), confirmed by predominant positive axis 
of QRS in inferior leads, with the QRS duration 140 ms (B). RAO 35’ and LAO 40’ position showed lead position 
on RV apical (C), confirmed by predominant negative axis of QRS in inferior leads, with the QRS duration 166 ms 
(D). RAO : right anterior oblique, LAO: left anterior oblique.
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not normally distributed. Categorical data were 
summarized as frequencies and percentages. 
Student’s t-test or Mann-Whitney U test were the 
statistical methods used for paired or unpaired 
data depend on the normality data. Also, all 
probability values were deemed statistically 
significant at a level of ≤0.05. Statistical analyses 
were performed with SPSS, version 25.0 (SPSS, 
Inc, Chicago, IL, USA).

Results

Patient Characteristics
50 consecutive patients were enrolled, 

and a total of 13 were excluded due to poor 
echocardiography window (10 patients) and lost 
to follow-up (3 patients). Finally, 37 patients 
were studied; 13 male and 24 female with 
averages ages of 66 (SD 12) years. The majority 
of the population was female (64.9%), and 
hypertension was the most common comorbidity. 
The most frequent indication for pacing was total 
AV block (62.2%). The lead distributions were 
placed 19 patients at RV apical and 18 patients 
at RVOT. Almost all the implanted pacemakers 
were single-chambered VVI (83.8%). Patient 
characteristics are shown in Table 1.

Left ventricle systolic function and chamber 
remodelling

Neither LVEF and left ventricular internal 
diameter at systolic (LVIDd)  showed significant 
changes statistically before and after implantation 
(p=0.23 and p=0.35, respectively). Furthermore, 
GLS showed significant changes before and after 
one month of implantation (- 20.30 SD 3.38 vs 
-16.93 SD 3.47, p<0.001) (Table 2).

The effect of RV pacing position, pacing 
burden, and paced QRS duration on global 
longitudinal strain

Several parameters that may affect GLS 
at one month were examined, including RV 
pacing location, pacing burden, and paced QRS 
duration. The value of delta GLS (before and after 
implantation) between RV pacing location of RV 
apical vs RVOT ((2.30 (0.00–10.50) vs 2.95 (0.10–
8.30), p=0.648) and paced QRS duration of <150 
ms vs >150 ms ((1.70 (0.30–8.30) vs 3.45 (0.0–
10.5)), p=0.266) did not significantly different. 
However, there was a significant difference of delta 

Table 1. Baseline characteristics.

Characteristics n=37
Age (y.o), mean (SD) 66 (12)
Sex, n %

-- Male
-- Female

13 (35.1)
24 (64.9)

Diagnosis, n (%)
-- Sinus node disease (SND)
-- Total AV block

14 (37.8)
23 (62.2)

Comorbid, n (%)
-- Hypertension
-- Diabetes Mellitus
-- Dyslipidemia
-- Coronary artery disease
-- Smoker

28 (75.7)
3 (8.1)
1 (2.7)
4 (10.8)
3 (8.1)

Medication used, n (%)
-- Calcium channel blocker
-- Statin
-- Angiotensin Converting Enzym 

inhibitor (ACE-I)
-- Angiotensin Receptor Blocker 

(ARB)
-- Antiplatelet
-- Diuretic

16 (43.2)
2 (5.4)
6 (16.2)

6 (16.2)

4 (10.8)
2 (5.4)

Pacemaker mode, n (%)
-- VVI
-- DDD

31 (83.8)
6 (16.2)

RV pacing location, n (%)
-- RV apical
-- RVOT

19 (51.4)
18 (48.6)

QRS duration (ms)
-- Baseline QRS duration, mean 

(SD)
-- Paced QRS duration

Pacing burden (Cumulative pacing 
rate %)

104 (19)

151 (128-189)
78.7 (5.7-100)

GLS: Global longitudinal strain; RV: Right ventricle; 
RVOT: Right ventricular outflow tract

GLS between patient with pacing burden <40% vs 
> 40% (1.92 SD 1.37 vs 3.98 SD 3.04, p = 0.007). 
Whereas patients with pacing burden > 40% have 
worsened GLS (Table 3).

This finding was further analyzed to 
determine the effect of pacing burden on GLS 
based on RV pacing location. It was found that 
the pacing burden only affected delta GLS when 
it was > 40% when RV pacing was placed on 
apical (≤40% (1.58 SD 0.59) vs > 40% (4.67 
SD 3.47), p = 0.008), and did not affect the delta 
GLS in group with RVOT pacing (≤40% (2.32 
SD 1.98) vs > 40% (3.29 SD 2.48), p = 0.446) 
(Table 4).

Discussion
This is the first study in Indonesia that 

describes GLS in the population of patients who 
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study also has a similar finding that there was no 
significant difference of LVEF within one month 
after implantation, and also the changing of LVID 
may be seen later in longer follow-up 20,21

However, subclinical LV systolic dysfunction 
can already be found using GLS, one month after 
implantation. Furthermore, this study showed 
that subclinical LV systolic dysfunction already 
occurred as early as one month after implantation. 
Meanwhile, previous studies showed consistent 
results. Ahmed et al.20 found that a decrease in  
GLS at one month correlated with the incidence 
of pacemaker induced cardiomyopathy (PICM) 
after 1 year. However, the difference compared 
to this study was that they only included patients 
with RV apical pacing. Also, RV pacing on RVOT 
and several parameters were not analyzed in that 
study (pacing percentage and QRS duration 
during pacing). Meanwhile, Algazaar et al. has 
shown worse GLS in patients with RV apical 
pacing compared with septum after six months 
of follow up. The RVOT pacing site in this study 
was also slightly higher than the septum.9 

The vector of the QRS axis in normal 
condition was superior to inferior, made pre-
dominant positive QRS in inferior leads. 
Therefore, RVOT pacing location might be 
“more” similar to the physiologic condition in 
terms of a vector of QRS, compared to RV apical 
pacing. However, our study showed no difference 
between RVOT pacing and RV apical pacing (p = 
0.648). The effect of RV pacing location is only 
significant if combined with the pacing burden 
(Table 4). The explanations of this finding 
probably due to; (1). The RV pacing location may 
affect the GLS depend on the time burden and 
duration. The more frequent RV apical pacing 

Table 2. Systolic function and chamber remodeling.

Variables Baseline n=37
mean (SD)

1 month after 
implantation n=37

mean (SD)
p- value#

LVEF 67.46 (4.71) 66.27 (6.96) 0.230
GLS - 20.30 (3.38) -16.93 (3.47) <0.001
LVIDd
LVIDs
LV mass index
LV volume index
LA dimension

46.20 (5.52)
28.3 (5)

126.7 (41.1)
67.9 (21.09)
36.9 (7.21)

46.71 (4.66)
29.08 (5.2)
120.9 (39.2)
63.1 (16.88)
37.7  (5.98)

0.350
0.141
0.266
0.058
0.298

# Paired T-test; LVEF: Left ventricle ejection fraction; GLS: Global longitudinal strain; LVIDd: Left ventricle internal 
diameter at diastolic; LVISd: left ventricle internal diameter at systolic; LV: left ventricle; LA : left atrial

Table 3. Effect of several parameters on delta GLS.

Variables Delta GLS p-value

Lead placement-median
RV apical (n = 19) 2.3 (0.00 – 10.50)

0.648†

RVOT (n =18) 2.95 (0.10 – 8.30)
Paced QRS duration- 
median

≤150 ms (n = 17) 1.70 (0.30 – 8.30)
0.266†

>150 ms (n = 20) 3.45 (0.0 – 10.5)
Pacing percentage- 
mean (SD)
≤40 % (n = 11) 1.92 (1.37)

0.007††

>40 % (n = 26) 3.98 (3.04)

†Mann-U Whitney test, ††Unpaired t-test.
GLS: Global longitudinal strain; RV: Right ventricle; RVOT: 
Right ventricular outflow tract. 
Note: delta GLS was a changed of GLS that measured 
before and after 1 month of implantation

Table 4. Effect of pacing percentage and lead position 
on delta GLS.

Variable

Pacing percentage (%)

p-value††
≤40%
n=11

>40%
n=26

Delta GLS, mean (SD)

RV apical 1.58 (0.59) 4.67 (3.47) 0.008

RVOT 2.32 (1.98) 3.29 (2.48) 0.446
††Unpaired t-test; GLS: Global longitudinal strain; RV: 
Right ventricle; RVOT: Right ventricular outflow tract.  
Note: delta GLS was a changed of GLS that measured 
before and after 1 month of implantation.

underwent PPM implantation. This study showed 
that LVEF and LVIDd did not show significant 
changes one month after implantation (Table 3). 
This finding may suggest that the macroscopic 
anatomical remodeling may not be seen within 
one month after implantation. The previous 
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occurs, the more non-physiologic axis that may 
induce LV systolic dysfunction, (2). It was still 
possible that RV pacing location might be the 
independent factor to predict the decline of GLS 
in long-term follow-up. 

Our study showed significant changes of 
GLS related to pacing burden ≥ 40% in the 
apical RV pacing group, which occurred within 
one month after implantation. In contrast, 
Dudoniene et al.22 did not find any difference 
in GLS between apical RV and septal pacing 
during three months follow-up period.  Although 
both groups have shown significantly worse 
GLS compared to baseline. Also, the difference 
of pacing site between mid septum and more 
physiological pacing site (RVOT) used in this 
study may be the reason for this discrepancy. 
Thus far, studies regarding the effect of pacing 
location on LV performance showed conflicting 
results. Therefore, further studies are needed 
to answer this problem. Previous studies only 
included patients with dependent RV pacing 
(>90% pacing) because they aimed to study 
the effect of pacing location but not burden on 
GLS.9,20 Meanwhile, other studies addressing 
the effect of pacing burden on GLS were not 
found. Subsequently, it was assumed that pacing 
burden >40 % means that the incidence of non-
physiological pacing will be more frequent and 
worsen the intra-ventricular and inter-ventricular 
dyssynchrony. Our study used the cut-off value 
pacing burden of 40%, following the results 
from the previous study2,24. Also, ventricular 
activation by pacemaker results in heterogenic 
electrical activation through each myocardial 
segment. In addition, frequent pacing has been 
shown to increase the risk of heart failure and 
hospitalization.23 

Our study showed that the greater GLS 
changes were seen in the group with paced QRS 
duration > 150 ms, although not statistically 
significant. Previous studies showed consistent 
results regarding paced QRS duration. They 
found that wider paced QRS duration correlated 
with worse LV systolic function that measured 
by LVEF, in long-term follow up (one year) 
and increase the risk of heart failure.24,25 Also, 
Khursid et al. found that pacing burden >20% 
and paced QRS duration ≥ 150 ms increased 

the risk of PICM. This study also correlated 
the paced QRS duration in long-term LVEF 
(mean follow-up 2.5 years).26 To the best of 
our knowledge, our study is the first study that 
examined the effect of paced QRS duration on 
early changes of GLS. Our study showed that 
the correlation between delta GLS and paced 
QRS duration is not statistically significant, 
even if the trend of correlation might be seen. 
This result is probably due to the shorter follow-
up duration compared to the previous studies. 
It may be speculated that paced QRS duration 
may affect the delta GLS in longer follow-
up. Therefore, a longer follow was needed to 
confirm this finding.

Data showed that subclinical LV dysfunction 
occurred as early as one month after pacemaker 
implantation which could be detected by GLS. 
In fact, worse GLS after pacemaker implantation 
has been associated with PICM in the future.20 
However, to the best of our knowledge, there is 
no data or consensus to state the absolute delta 
GLS in patients before and after pacemaker 
implantation. The previous study used the 
delta GLS to state the significance of GLS 
changes. The study by Xu et al.27 showed that 
the significant delta GLS before and after 
implantation (-16.6 + 1.2 to – 14.9 + 1.8) within 
one month would predict cardiomyopathy later. 
Ahmed et al.20 also found a similar finding 
that the significant delta GLS (-16.3 + 0.5 to 
-12.6 + 0.5) within one month will predict 
LV systolic dysfunction later that showed by 
reduced EF. Our study showed that decline delta 
GLS was comparable (or even greater) (Table 
2) compared to the previous study. Therefore, 
we assumed that based on our result and also 
previous study20,27, the delta GLS >2 (become 
less negative within one month) will be useful 
for early detection of LV systolic dysfunction. 
Therefore, GLS needed to be evaluated before 
and after implantation, especially in the patient 
with a pacing burden > 40% and lead paced on 
RV apical, as showed by our study. However, 
the current practice does not incorporate 
GLS as a consideration either to upgrade the 
pacemaker into cardiac resynchronization 
therapy (CRT) or predict which patient will 
develop heart failure. Therefore, GLS inclusion 



Mohammad Iqbal                                                                                          Acta Med Indones-Indones J Intern Med

252

can be argued in future practice to predict 
clinical LV systolic dysfunction. The significant 
decline of GLS as showed by delta GLS in our 
study may be an important finding in clinical 
practice. It may be beneficial that a patient with 
implanted PPM to check and reprogram the 
PPM more frequently, especially in a patient 
who had significant delta GLS in a short term 
period. The patient should be warned of the 
clinical heart failure symptoms in the future, 
and if so, upgrading the PPM to CRT may be 
considered. Furthermore, the physician may 
set up the pacemaker to avoid unnecessary RV 
pacing (eg. set up appropriate lower rate limit 
of VVI pacemaker or appropriate setting of AV 
delay in DDD pacemaker) or even to do more 
physiological pacing, such as “bundle of his” 
pacing in purpose to prevent or delay PICM.

Study Limitation
This study has several limitations. First, a 

multivariable analysis could not be conducted 
due to a limited number of samples. Second, it 
only examined the short-term effect of pacemaker 
implantation. Third, a Cardiac CT examination to 
determine the precise RV pacing location was not 
performed. The decision of which patients were 
included in RV apical or RVOT group was only 
based on fluoroscopy image and confirmed by 
QRS axis in inferior leads. Fourth, the pacemaker 
majority was VVI. Therefore, it could not be 
analyzed whether maintaining AV synchrony 
(in DDD) may affect GLS or not. However, 
the burden of VVI >80% made the population 
in our study more homogeneous. Furthermore, 
this is the first study to analyze the effect of 
implantation parameters on early changes of 
early subclinical LV systolic dysfunction that 
measured by GLS.

Conclusion
The pacing parameter, particularly pacing 

burden >40% may induce the subclinical 
LV systolic dysfunction after one month of 
pacemaker implantation as shown by decline of 
GLS, especially when the RV pacing location 
was placed on apical. 
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ABSTRAK
Latar belakang: Sklerosis sistemik (SSc) merupakan penyakit autoimun sistemik yang mengenai 

jaringan ikat multisistem dan salah satu penyebab terjadinya interstitial lung disease (ILD). Modified 
Rodnan’s Skin Score (MRSS) merupakan pemeriksaan standar baku emas yang bersifat semikuantitatif, 
non-invasif untuk mengukur fibrosis kulit pada SSc. Kelainan fibrosis paru pada SSc terutama berbentuk 
ILD merupakan penyebab mortalitas terbanyak dan seringkali terlambat dalam diagnosis. Pemeriksaan 
baku emas untuk menilai morfologi ILD adalah dengan High Resolution Computed Tomogaphy (HRCT) 
scan thoraks, namun ketersediaannya masih sangat terbatas. Derajat fibrosis kulit berdasarkan MRSS 
pada SSc dapat memprediksi adanya ILD pada beberapa penelitian, namun belum banyak diteliti di 
Indonesia. Tujuan penelitian ini untuk mengetahui hubungan morfologi ILD berdasarkan HRCT scan 
thoraks dengan derajat fibrosis kulit berdasarkan MRSS pada sklerosis sistemik. Metode: Penelitian 
ini merupakan penelitian observasional analitik retrospektif dengan desain cross sectional. Subjek 
penelitian ini adalah pasien sklerosis sistemik yang memiliki data hasil pemeriksaan MRSS dan HRCT 
scan thoraks sejak Juli 2019 hingga Maret 2020. Analisis statistik yang menggunakan uji korelasi 
Spearman’s. Hasil: Terdapat 42 subjek penelitian, terdiri dari 41 perempuan (97.6%) dan satu laki-laki 
(2.4%) dengan rerata usia 41.29±12.045 tahun dengan rentang usia dari 19 tahun hingga 60 tahun. 
Hasil uji korelasi berdasarkan Spearman’s terdapat korelasi sedang dengan R= 0,429 yang bermakna 
(p = 0.005) antara skor morfologi ILD dengan nilai MRSS. Kesimpulan: Terdapat korelasi sedang 
yang bermakna antara skor morfologi Interstitial Lung Disease berdasarkan HRCT thoraks dengan 
derajat fibrosis kulit berdasarkan Modified Rodnan’s Skin Score pada sklerosis sistemik.

Kata kunci: high-resolution computed tomography chest, interstitial lung disease, modified 
Rodnan’s skin score, sklerosis sistemik.

ABSTRACT
Background: Systemic sclerosis (SSc) is a systemic autoimmune disease multiorgan/multisystem 

involvement. Modified Rodnan’s Skin Score (MRSS) is a gold standard for measuring skin fibrosis in 
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INTRODUCTION
Systemic sclerosis (SSc) is a systemic 

autoimmune disease affecting multisystem 
connective tissue and one of the causes of 
interstitial lung disease (ILD).1,2 The number 
of patients with systemic sclerosis continues 
to increase and has the potential for increased 
morbidity and mortality due to visceral organ 
fibrosis.3,4 Data on the  incidence and prevalence 
of systemic sclerosis in Indonesia are not yet 
available. However, the number continues to 
increase and has the potential to become a severe 
and life-threatening disease. Systemic sclerosis is 
the third most common disease in Rheumatology 
Polyclinic of RSUP Dr. Hasan Sadikin Bandung, 
after systemic lupus erythematosus (SLE) and 
rheumatoid arthritis (RA). In 2019, there were 
100 systemic sclerosis patients (7%) of the total 
patients visiting the rheumatology polyclinic. 
The survey was conducted in 2015 - 2016 by the 
rheumatology division, Department of Internal 
Medicine, Faculty of Medicine, Padjadjaran 
University (UNPAD) Bandung at Dr. Hasan 
Sadikin Bandung, and there were 24 (42.1%) 
patients who had involvement of pulmonary 
fibrosis.1,3

In SSc, lung involvement may include 
pulmonary fibrosis or a ground- glass opacity 
image on a high-resolution computed tomography 
(HRCT) chest scan with a forced vital capacity 

(FVC) value of less than 80% and a forced 
expiratory volume/FVC ratio of more than 
80%.5,6 ILD is the leading cause of morbidity and 
mortality in systemic sclerosis patients up to 40% 
within ten years after disease onset.7

Matsuda et al.5 in 2019 stated that there 
is an association between MRSS and organ 
involvement; higher MRSS significantly 
increased the prevalence of SSc-related ILD. A 
study by Deepa et al.6 in India in 2016 revealed 
that Rodnan’s score was significantly associated 
with severe lung involvement. Likewise, a study 
by Cottrell et al.7 in 2014 mentioned that the 
incidence of moderate to severe restrictive lung 
disease (RLD) was associated with an increase 
in skin sclerosis scores. These evidences refer 
that MRSS (Modified Rodnan’s skin score) 
can be used as an alternative marker of lung 
involvement in systemic sclerosis.

MRSS is a semi-quantitative, non-invasive 
gold standard examination to measure skin 
fibrosis in SSc. In SSc, pulmonary fibrosis 
disorder, especially ILD, is the most common 
cause of mortality and lattermost diagnosed. Chest 
X-ray is not specific for ILD. The gold standard 
examination for assessing ILD morphology is the 
High-resolution Computed Tomography (HRCT) 
chest scan, but its availability is still very limited. 
The degree of skin fibrosis based on MRSS on 
SSc can predict the presence of ILD shown in 

SSc. In SSc, lung fibrosis disorders, especially interstitial lung disease (ILD), are the leading cause 
of mortality and often late in diagnosis. High-Resolution Computed Tomography (HRCT) Chest scan 
is a gold standard for evaluating ILD morphology, but its availability is limited. The degree of skin 
fibrosis based on MRSS in SSc can predict the presence of ILD in several studies but has not been 
widely studied in Indonesia. This study aimed to determine the relationship of the ILD morphology 
based on thoracic HRCT scan with the degree of skin fibrosis based on MRSS in SSc. Methods: This 
study is a retrospective analytic observational study with a cross-sectional design. The subjects of this 
study are SSc patients who had data of MRSS and HRCT chest scan from July 2019 to March 2020. 
Statistical analysis uses Spearman’s correlation test. Results: There were 42 study subjects, consisting 
of 41 women (97.6%) and one man (2.4%) with an average age of 39.50 years old (age range of 19 
years to 60 years old). Correlation test results based on Spearman’s show a moderate correlation 
between the morphological score of ILD with MRSS with R = 0.429, which is significant (p = 0.005). 
Conclusion: There is a significant moderate correlation between the morphological scores of ILD 
based on HRCT chest and the degree of skin fibrosis based on MRSS in SSc.

Keywords: High-resolution computed tomography chest, interstitial lung disease, modified 
Rodnan’s skin score, systemic sclerosis.
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several studies, but it has not been widely studied 
in Indonesia. Research on the morphological 
relationship between ILD and MRSS has never 
been conducted in Indonesia. It is expected that 
this study would increase the evidence regarding 
MRSS scoring to predict the presence of ILD; 
hence the management of complications of 
systemic sclerosis will be more effective.

METHODS
This research is an observational analytic 

correlation study with a cross-sectional model, 
using retrospective data. This study measures 
the relationship between risk factors and their 
outcome. The risk factors and outcomes were 
observed once and at the same time. The subjects 
of this study were systemic sclerosis patients who 
met the 2013 ACR/EULAR criteria and visited the 
Rheumatology Department of Internal Medicine 
at Dr. Hasan Sadikin Bandung from July 2019 to 
March 2020.

This study has received ethical approval from 
the Research Ethics Committee of the Faculty of 
Medicine, Padjadjaran University, and Dr. Hasan 
Sadikin Bandung with a letter of ethics number 
LB.02.01/X.65/73/2020.

Subjects
The inclusion criteria for the subjects of 

this study were subjects aged 18-60 years old 
diagnosed with systemic sclerosis, who have 
completed data on the degree of skin fibrosis based 
on MRSS and spirometry results of restrictive 
lung abnormalities. Subjects with restrictive lung 
disease due to autoimmune diseases other than 
systemic sclerosis and subject with tuberculosis 
and malignancy were excluded from our study.

MRSS and ILD Evaluation
The range of MRSS values is 0 - 51. The 

standard value is achieved by transforming 
MRSS values into an interval scale with the 
following formula: Transformation value 100 
= (Actual value - lowest actual value)/Value 
range x 100.

The HRCT chest examinations utilize 
the Multidetector CT/MDCT 128-Slice 
(Hitachi SCENARIA SE-128 –slice, Hitachi 
Healthcare), which produce digital Imaging and 
Communication in Medicine (DICOM) data.

The ILD morphological score was obtained 
from the analysis of HRCT imaging based on 
the Warrick semi-quantitative method. The total 
score based on the parenchymal lesion pathology 
and the extent of the lesion ranged from 0 to 
30.45.54. Degree of severity include Mild (<8), 
Moderate (8-15), and Severe (> 15).

Statistical Analysis
Statistical analysis was conducted to assess 

the correlation between the ILD morphological 
score based on chest HRCT and the pulmonary 
fibrosis score based on MRSS on systemic 
sclerosis patients. Spearmen correlation was used 
to determine the correlation between numerical 
and ordinal data. Interpretation of hypothesis 
test results was based on correlation strength, 
correlation direction, and p-value: Correlation 
strength (r) based on Guillford’s criterion (1956): 
0.0 - <0.2 = very weak; 0.2 - <0.4 = weak; 0.4 - 
<0.7 = moderate; 0.7 - <0.9 = strong; 0.9 -1.0 = 
very strong.

RESULTS
The study subjects were 42 patients who met 

the inclusion and exclusion criteria as described 
in Figure 1.

Subject diagnosed with systemic sclerosis and have 
completed data on MRSS and restrictive lung 

abnormalities (n=43)

One subject was older than 60 year old (n=1)

Subject met inclusion and exclusion criteria (n=42)

Assesment of skin fibrosis (MRSS) and
ILD score based on HRCT Thorax

Data analysis

Figure 1. Patient flow chart.

Table 1 shows a total of 42 study subjects 
consisting of 41 women (97.6%) and one 
male (2.4%) with an average age of 39.5 years 
old and age range of 19 to 60 years old. The 
median duration of disease was three years 
with the range from 1 to 13 years. Most initial 
symptoms were presented as skin fibrosis in 
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38 (90.5%) subjects. Previous chest X-ray 
results were normal in 23 (55%) subjects, 
bronchopneumonia in 9 (21.4%) subjects, and 
bronchitis in 3 (7.1%) subjects, respectively. 
Only one (2.4%) patient was described as ILD.

After HRCT chest was performed, the 
ground glass opacities were found in all 
study subjects, septal or subpleural lines in 
40 (95.2%) subjects, irregular pleural margins 
in 32 (76.2%) subjects, honeycombing in 23 
(54.8%) subjects, and subpleural cysts in 19 
(45.2%) subjects.

Table 2 shows an overview of the ILD 
morphological score,  ILD, and MRSS 
morphological categories. The ILD morphological 
score has a median of 18.00 with a range of 6.00-
27.00, consisting of 4 (9.5%) mild subjects, 11 
(26.2%) moderate) subjects and 27 (64.3%) severe 
subjects. MRSS has a mean of 18.93 (SD 8.247).

Table 2. ILD Morphological Score, ILD and MRSS 
Morphological Categories.

Variables N=42

ILD Morphological Score

Median 18.00

Range (min-max) 6.00-27.00

ILD Morphological Category, n (%)

Mild 4 (9.5)

Moderate 11 (26.2)

Severe 27 (64.3)

MRSS

Mean (SD) 18.93 (8.247)
Note: Categorical data are presented with number/
frequency and percentage, while numeric data are 
presented with mean, median, standard deviation, and 
range.

Table 3. Analysis of the correlation between ILD 
Morphological Score and MRSS

Variables Correlation R p-value

Correlation between 
Skor Morphological 
ILD score and MRSS 
value

Spearman 0.429 0.005**

Note: p-value significance <0.05. Sign ** indicates statistically 
significant or significant a. r: correlation coefficient.

Table 3 shows the Spearman’s correlation test 
between the ILD morphological score and MRSS 
obtaining a p-value of 0.005 (p-value <0.05) and 
an R-value of 0.429 (Guilford’s criteria). R-value 
> 0.40 (<0.70) indicates a moderate correlation 
between the ILD morphological score and the 
MRSS score.

MRSS value towards ILD morphological 
score shows a positive trend (Figure  2), which 
is explained by an increase in the MRSS value yet 
followed by an increase of ILD morphological 
score.

DISCUSSION
The results of this study show that the 

female distribution was more than male, i.e. 41 
(97.6%) women and one (2.4%) man, with the 
median age of 39.5 years old. This is consistent 
with research by Vinent et al, Denton et al. and 
Budiman et al. stating that systemic sclerosis 
patients are dominated by women compared to 
male  patients, with the most frequent range in 
patients at age 25-55 years.1-3

Table 1. Subject Characteristic.

Variables N=42
Sex, n (%)

Male 1(2.4)
Female 41(97.6)

Age
Median 39.50
Range (min-max) 19.00-60.00

Duration of disease (years)
Median 3.00
Range (min-max) 1.00-13.00

Initial symptoms, n (%)
Skin Fibrosis 38 (90.5)
Raynaud’s Phenomenon 4 (9.5)

Chest X-ray, n (%)
Normal 23 (54.8)
Bronchopneumonia 9 (21.4)
Bronchitis 3 (7.1)
Pneumonia 2 (4.8)
Inactive pulmonary TB 2 (4.8)
Pleura thickening 1 (2.4)
Active pulmonary TB 1 (2.4)
Interstitial lung disease 1 (2.4)

Morphology of ILD, n (%)
Ground glass opacities 42 (100)
Irregular pleural margin 32 (76.2)
Septal or subpleural lines 40 (95.2)
Honeycombing 23 (54.8)
Subpleural cyst 19 (45.2)

Note: Categorical data are presented with number/
frequency and percentage, while numeric data are 
presented with mean, median, standard deviation, and 
range.
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Chest x-ray examination obtained normal 
results in 23 (55%) study subjects, whereas the 
others (45%) suggested bronchopneumonia 
disorders, bronchitis features, pneumonia, old 
pulmonary tuberculosis, pleural thickening, 
active pulmonary tuberculosis, and ILD. In SSc, 
patients with early symptoms of pulmonary 
involvement may have normal chest x-rays, 
but this does not eliminate the possibility of 
ILD. The ground-glass image is predominantly 
found in the basal lung area and can only be 
assessed in 25-44% of SSc patients.8,9 This chest 
x-rays imaging was described previously as 
bronchopneumonia, bronchitis, pneumonia, and 
pulmonary tuberculosis.

In this study, all subjects with the mild to 
severe category had ground-glass opacities 
morphology because of increased lung 
attenuation. This is consistent with research by 
Deepa et al. in 2016 in the Italian population, 
explaining that the initial changes of the 
ILD process were alveolitis which featured 
ground-glass opacity, septal/subpleural lines, 
and irregular pleural margins as a result of the 
thickening of the interstitial intralobular tissue. 
The subsequent process is fibrosis which gives a 
honeycombing and subpleural cyst morphology. 
Histologically, ILD in SSc includes non-specific 
interstitial pneumonia (NSIP) with more 
inflammatory features and less fibrosis, usual 
interstitial pneumonia (UIP) characterized by 
fibrosis and scarring, as well as a combination 
of both.6,10,11,12 In addition, Table 4 explains 
the value of the MRSS with a mean of 18.93 

(SD 8.247), where is different from the research 
by  by Matsuda et al.5 with a mean of 9.9 (SD 
8.9) and Deepa et al.6 with a mean of 29.9 (SD 
7.13). Correlation between ILD morphological 
score and MRSS value.

Our study revealed that there was a 
moderately significant correlation between ILD 
morphological scores based on chest HRCT and 
the degree of skin fibrosis based on MRSS. Our 
results are in line with Matsuda et al.5 in 2019 
in the Japanese population that stated higher 
MRSS was associated with the presence of ILD 
in SSc (p <0.05). Deepa et al.6 in 2016 in the 
Indian population stated that Rodnan’s score 
was significantly associated with severe lung 
involvement (p = 0.031). Cottrell et al.7 in 2014 
showed that in the United States population 
patients with higher skin fibrosis scores may 
develop to moderate to severe restrictive 
pulmonary involvement (p <0.001).

The strong correlation between skin fibrosis 
and pulmonary fibrosis as ILD in SSc patients may 
be affected by similarities in the pathophysiology 
of skin and lung involvement in SSc, namely the 
presence of inflammatory cell invasion in the 
early stages and proliferation accompanied by 
degeneration of collagen fibers in the late stages 
of the disease.8

A similar study by Wu et al.13 in 2018 
used a large European Scleroderma Trial and 
Research (EUSTAR) database, multicenter and 
prospective study to assess the association of 
increased skin fibrosis with organ involvement 
and increased mortality in diffuse SSc patients. 

Figure 2. Correlation between ILD Morphological Score and MRSS Value.
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Out of 1021 subjects, 78 subjects had increased 
skin fibrosis within one year of observation. The 
study found that the increase in skin fibrosis in 
one year was associated with decreased lung 
function (p = 0.004) and a worse survival rate (p 
= 0.063); hence it can be confirmed that MRSS 
is an alternative marker for diffuse SSc.13

A study by Wangkaew et al.14 in 2016 in the 
Thai population showed a correlation between 
changes in HRCT and changes in clinical 
variables such as FVC, MRSS, erythrocyte 
sedimentation rate (ESR), and changes & SpO2 
in the early phase of SSc patients. On the other 
hand, a study by Yani et al.15 in 2019 concluded 
there is no correlation between serum Krebs 
von den Lungen (KL-6) levels with FVC and 
MRSS value of subjects with both restrictive 
lung disease and diffuse type systemic sclerosis. 
The KL-6 is a serum biomarker that IS produced 
by alveolar pneumocytes WHENEVER there is 
a fibrogenesis activity in the lungs. This study 
used the cohort method involving 31 subjects 
who underwent HRCT chest examination at 
the beginning and observation for the next 12 
months, then calculated the HRCT score based 
on ILD morphology. The HRCT score was found 
to be a useful and sensitive method for assessing 
disease progression in SSc-related ILDs (r = 
−0.38, P <0.05).

However, our study did not reflect the initial 
incidence of ILD in SSc patients. SSc patients 
who were sent for HRCT scan with suspected 
ILD were already undergoing modification 
therapy for Anti Rheumatic Drugs (DMARD)/
conventional immunosuppressants with different 
doses and duration of therapy. There was no 
initial data on the chest HRCT examination when 
the patient was diagnosed with SSc; therefore, 
the chest HRCT examination during the study 
did not reflect the changes that occurred. Further 
cohort research with the completed HRCT dan 
MRSS baseline data is required in SSc patients 
for early detection of ILD and evaluating changes 
over a period of time.

CONCLUSION
There was a moderately significant 

correlation between the ILD morphological 
score based on HRCT chest and the degree of 

skin fibrosis based on modified Rodnan’s skin 
score on systemic sclerosis.
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ABSTRAK
Latar belakang: Sebagai reaktan fase akut, CRP diperlukan untuk membersihkan sel apoptosis dan 

kompleks imun pada SLE. CRP yang tidak responsif ini mungkin disebabkan oleh variasi genetik dan IFN-α 
yang melimpah yang dapat menghambat sekresi CRP. Penelitian ini bertujuan untuk menganalisis hubungan 
polimorfisme nukleotida tunggal (SNP) pada promotor CRP dan IFN-α plasma dengan kadar CRP pada pasien 
SLE di Jawa. Kami juga menganalisis hubungan SNP ini dengan SLE. Metode: Empat puluh SLE dan 40 pasien 
spondyloarthritis (sebagai kontrol) dimasukkan. Subjek SLE menjalani pemeriksaan laboratorium rutin, kadar 
CRP, IFN-α serum, dan sekuensing DNA untuk mendeteksi SNP pada promotor CRP. Kelompok kontrol hanya 
menjalani sekuensing DNA. Hasil: Median usia pasien SLE adalah 31,5 tahun. Skor rata-rata SLAM adalah 
8,5. Usia rata-rata kelompok kontrol adalah 39 tahun. CRP rata-rata 5,19 SB 2,69 mg / L, IFN-plasma median 
adalah 46,02 pg/ml. Tidak ada perbedaan signifikan SNP di CRP -821 (rs2794521) atau -390 (rs3091244) antara 
SLE dan kontrol. SNP baru ditemukan pada CRP -456 A>G pada 5 pasien SLE, tetapi tidak ada pada kontrol. 
SNP ini akan meningkatkan risiko SLE 2.143 kali lipat. Ada korelasi negatif sedang antara tingkat IFN-α dan 
CRP plasma. Regresi linier hanya menunjukkan tingkat IFN-α (tidak juga dengan SNP) berkorelasi dengan CRP 
serum. Kesimpulan: IFN-α plasma berhubungan dengan kadar CRP. Tidak ada hubungan SNP di CRP -821, 
-390, dan -456 dengan level CRP. SNP CRP -456 A>G akan meningkatkan risiko SLE dengan rasio odds 2.143.

Kata kunci: promotor CRP, interferon-α, kadar CRP, lupus eritematosus sistemik, manusia, penyakit.

ABSTRACT
Background: As an acute-phase reactant, CRP is needed to clear apoptotic cells and immune complexes in 

SLE. This unresponsive CRP may be caused by genetic variation and abundant IFN-α that might inhibit CRP 
secretion. This study aims to analyze the association of single nucleotide polymorphisms (SNP) in CRP promoter 
and plasma IFN-α with CRP level in Javanese SLE patients. We also analyzed the association of these SNPs with 
SLE. Methods: Forty SLE and 40 spondyloarthritis (as control) patients were included. SLE subjects underwent 
routine laboratory test, CRP level, serum IFN-α, and DNA sequencing to detect SNPs in CRP promoter. The 
control group only underwent DNA sequencing. Results: The median age of SLE patients was 31.5 years. The 
median SLAM score was 8.5. The median age of the control group was 39 years. The average CRP was 5.19 SD 
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2.69 mg/L, median plasma IFN-α was 46.02 pg/ml. There was no significant difference of SNPs in CRP -821 
(rs2794521) or -390 (rs3091244) between SLE and control. New SNP was found in CRP -456 A>G in 5 SLE 
patients, but none in controls. This SNP would increase SLE risk 2.143 times. There was a moderate negative 
correlation between IFN-α level and plasma CRP. Linear regression only showed IFN-α level (not either SNP) 
correlated with serum CRP. Conclusion: Plasma IFN-α correlates with CRP level. There was no association 
of SNPs in CRP -821, -390, and -456 with CRP level. SNP CRP -456 A>G would increase the risk of SLE with 
an odds ratio of 2.143.

Keywords:  CRP promoter, interferon-α, CRP level, systemic lupus erythematosus, human, health.

INTRODUCTION
C-reactive protein (CRP) is an acute-phase 

reactant that increases during inflammation 
due to IL-6 stimulation. Its function is to clear 
apoptotic cells, increase phagocytosis, and 
release inflammatory cytokines. Therefore, it is 
used as a biomarker for infection, atherosclerosis, 
inflammation, and autoimmune process. Unlike 
other autoimmune diseases, CRP level in SLE 
is normal or slightly elevated despite high 
disease activity and abundant IL-6 unless there 
is a bacterial infection. Low CRP level may 
cause inadequate apoptotic cells clearance, and 
this uneliminated product will induce immune 
reaction by producing autoantibodies, forming 
immune complex deposited in tissues and cause 
further inflammation cascade. Indeed, protective 
effects of CRP in the disease process have been 
demonstrated in animal models of lupus.1–3 
There are three hypotheses as to why CRP is 
unresponsive in SLE: variation of CRP gene, 
the anti-CRP antibody that binds CRP, and IFN, 
inhibiting CRP hepatocytes’ CRP secretion. 
There are currently no studies elucidating which 
factor was more dominant.1,4

There are several studies in various 
population showing CRP gene polymorphisms 
related to SLE and CRP level. SNPs in promoter 
CRP -390 (or 1440, rs3091244) and -821 (or 
1009, rs2794521) are those showing correlation 
with SLE and CRP level in Korean, Filipino, and 
Afro-American population.5–7 These SNPs have 
never been studied in our population (Javanese 
ethnic in the Indonesian population).

The anti-CRP antibody is often found in SLE, 
but its relation with plasma CRP level is doubted 
lately. It is said that anti-CRP correlates with SLE 
activity but not with CRP level. When produced 

by hepatocytes, CRP is in pentamer form (native-
CRP). In a special condition like inflammation, 
it will dissociate into monomer CRP (mCRP) in 
the tissues that is more functional biologically. 
Serum anti-CRP is an antibody against mCRP. 
On the other hand, measured plasma CRP is 
pentameric CRP.4,8,9 In viral infection and SLE, 
we find a high level of IFN-α so it is presumed 
that IFN-α may inhibit CRP production by 
hepatocytes.2,4,10 This study aims to analyze 
the association of SNPs in promoter CRP and 
plasma IFN-α level with CRP level in Javanese 
SLE patients.

METHODS
The sample size was determined using the 

formula for linear regression study. Previous 
study in the Philippines showed β-coefficient 
= 0.45 for SNPs correlation with plasma CRP 
level. Therefore, we included 40 SLE patients 
as sample group, and 40 spondyloarthritis (SpA) 
patients as control. SpA patients were used as 
control because like other autoinflammmatory 
disorders, in severe SpA patients we generally 
would see an increase of plasma CRP level. 

All SLE patients came to either the 
rheumatology outpatient clinic for routine 
control or admitted to the hospital ward due 
to SLE flares. We included all SpA patients 
from the rheumatology outpatient clinic. All of 
the patients were from dr. Soetomo Academic 
General Hospital Surabaya, Indonesia. Diagnosis 
of SLE was made using ACR classification 
criteria for SLE 2019.11,12 Demographic data and 
clinical manifestation were obtained from history 
taking, physical examination, and medical record. 
SLAM (Systemic Lupus Activity Measurement) 
and SLEDAI (SLE Disease Activity Index) were 
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used to measure the SLE disease activity score.

Blood Samples
Blood samples were taken from SLE subjects 

to check CBC, ESR, CRP, complement C3, C4 
level and other routine laboratory tests for SLE. 
All of the examinations were done at Clinical 
Pathology Laboratory at dr. Soetomo Academic 
General Hospital Surabaya. CRP level was 
measured using the immunoturbidimetry method 
with an upper normal limit level was 5 mg/L. 
Complement C3 and C4 level were measured 
using radial immunodiffusion technique, and the 
normal limit for C3 was 90-180 mg/dL and for C4 
was 9-36 mg/dL. Plasma samples were stored at 
-800C to measure IFN-α level until ELISA was 
performed. ELISA kit was Human IFN alpha 
ELISA Kit Invitrogen BMS216/BMS216TEN. 
Upon completing a sample assay using the kit 
protocol, absorbance was determined at 450 nm 
on Microplate reader: iMark (BioRad).  Both SLE 
subjects and control underwent DNA sequencing 
to detect SNPs in CRP promoter through DNA 
isolation from peripheral blood mononuclear 
cells (PBMC). PCR machine was Perkin Elmer 
PJ 2000, QIA quick gel extraction kit (Qiagen, 
cat.no 28704) was used for DNA purification. 
The forward and reverse primer is shown in 
Figure 1. Numbering system of SNPs in this 
study was based on GenBank accession number 
AF449713.13

Ethics
This study had received approval from the 

Ethics Committee of dr. Soetomo Academic 

General Hospital with Ethical Clearance Number 
1014/KEPK/III/2019 dated March 8, 2019.

Statistical Analysis
SPSS.21 was used for data analysis. Firstly, 

data distribution was tested. If homogenous, 
Pearson correlation was used, and if not, the 
Spearman correlation test was used to analyze 
the association between SNPs CRP -390, -821, 
plasma IFN-α level and plasma CRP level. 
Genotypes of promoter CRP were also compared 
between SLE and the control group using the 
Mann-Whitney test. Then multivariate analysis 
using linear regression was done to analyze 
the association of some independent variables 
(SNPs, IFN-α) with plasma CRP level.

RESULTS
Forty Javanese SLE patients (26 from the 

rheumatology outpatient clinic, 14 patients from 
the internal medicine ward) and 40 Javanese 
SpA patients from the outpatient clinic were 
included in this study from August 2019 to 
February 2020. Diagnosis of SLE was made 
based on SLE classification criteria from ACR 
2019, and diagnosis of SpA was based on ASAS 
classification criteria 2010 [11,12]. All patients 
with median age were 31,5 years old (range 18-59) 
for the SLE group and 39 years old for the control 
group (range 21-60). Clinical characteristic of 
SLE subjects is shown in Table 1. Laboratory 
result of SLE patients is revealed in Table 2.

Positive PCR result as CRP gene amplification 
with suitable primer on several SLE subjects can 

Figure 1. Forward and reverse primer.
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Table 1. Clinical characteristic of subjects

Clinical manifestation Median Number 
(%)

Duration of illness (months) 23 
Body mass index
	 Underweight
	 Normal
	 Overweight	  

23.19 
4 (10)
22 (55)
14 (35)

Skin and mucosa manifestation
	 Malar rash
	 Discoid rash
	 Oral ulcer
	 Hair loss
	 Photosensitivity

9 (22,5)
6 (15)
4 (10)

17 (42.5)
1 (2.5)

Musculoskeletal manifestation
	 Arthritis
	 Muscle pain
	 Fatigue
	 Panniculitis

22(55)
2 (5)
2 (5)
2 (5)

Lung manifestation 2 (5)
Heart manifestation
	 Heart failure
	 Hypertension

2 (5)
2 (5)

Serositis 5 (12.5)
Nephritis 13 (32.5)
Neuropsychiatric 2 (5)
SLAM score
	 Mild (<7)
	 Moderate (7-20)
	 Severe (20)	

8.5 (0-26)
16 (40)

21 (52.5)
3 (7.5)

SLEDAI
	 Mild (1-5)
	 Moderate (6-10)
	 Severe (>10)

2 (0-28)
28 (70)
3 (7.5)
9 (22.5)

Table 2. Laboratory characteristic of subjects.

Laboratory examination Mean (SD) Median Number (%)

Positive anti ds-DNA 13 (32,5) 

Hematology
Hb (g/dl)

Anemia 	  
Leukocytes (x103/ml)

Leukopenia 
Lymphocyte 

Lymphopenia  
Thrombocyte

Thrombocytopenia   

10.78 (2.92)

8.92 (4.68)

252,150 (144.462)

1715 

22 (55%)
 

5 (12.5)
 

17 (42.5)
 

11 (27.5)
Serum complement

C3  
low (<90 mg/dL)

C4 
low (<9 mg/dL)

88.41 (44.28)

20.76 (12.22)
16 (40)

 
7 (17.5)

ESR (mm/h)
High (>20mm/h)

24 (6-155)
 26 (65)

C-reactive protein (mg/L) 5.19 ± 2.69 (0.5-9.8)  
IFN-α (pg/ml) 46.02 (16.43-177.96)

be seen in Figure 2. It shows DNA ribbon with 
865 bp nucleotides.

Figure 2. CRP gene electrophoresis showing DNA ribbon 
865 bp.

During DNA sequencing, we found a new 
SNP in promoter CRP -456 A>G (nucleotide 
1374 from the front). To our knowledge, this 
SNP has never been reported in any publication 
before. Five SLE patients had the SNP, but none 
in the control group. This SNP would increase 
SLE risk 2.143 times compared to wildtype. 
Genotype and allele distribution of CRP gene in 
both groups are shown in Table 3 and Table 4. 

Since Shapiro-Wilk test showed p<0.05 
for IFN-α level, Spearman correlation test 
was used. It revealed a significant association 
between plasma IFN-α and CRP level (p=0.003 
and r= -0.455 (moderate negative correlation). 
Spearman test also showed a moderate positive 
correlation between plasma IFN-α level and SLE 
disease activity (SLAM score) with p=0.001 and 
r=0.568 and with SLEDAI p=0.004 and r=0.440. 
There was no significant association between 
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CRP level and SLE disease activity (p=0.903). 
Neither of the SNPs showed a significant 
correlation with plasma CRP level (p>0.05). 
All of the variables showed in Table 5 related 
to plasma CRP level.

Linear regression study also revealed 
only IFN-α correlated with plasma CRP level 
multivariately, as shown in Table 6, with 
mathematic model was CRP = 6.910 – 0.025 IFNα.

DISCUSSION
Baseline characteristics of the subjects 

involved in this study were slightly different than 
the South Korean and Phillipine cohort, but based 
on the sample size formula for a minimal patient 
number for linear regression study, 40 subjects 
were sufficient. Other studies also used normal 
subjects as control, but in this study, we used 
another autoinflammatory rheumatic disease as 
the control because there was increasing CRP in 
high disease activity SpA patients.5,7 The mean 
CRP level in this study was 5.19 (SD 2.69) mg/L 
(range 0.5-9.8 mg/L), a little higher than other 
studies such as in Mexico with a mean CRP was 
1.46 mg/L (0.5-4.77 mg/L) and the Philippines 
with 1.5 mg/L.7,14 This might be because SLE 
subjects were from the outpatient clinic and 
those admitted at the hospital due to flare. All 
the patients from other study were from the 
outpatient clinic only (a stable condition with 
remission or low disease activity).

There was no association found in this 
study between SNPs at -821 nor -390 with 
SLE or plasma CRP level. Kim et al.5 showed 
a significant difference of SNP -390 between 

Table 3. Genotype distribution of CRP gene in SLE group and control 

Location Genotype  SLE group (%) Control (%) p 

-821
AA (wildtype)

AG
GG

22 (55)
15 (37.5)
3 (7.5)

21 (52.5)
18 (45)
1 (2.5)

p = 0.996 *

-390

CC (wildtype)
CA
CT
AA

26 (65)
7 (17.5)
5 (12.5)

2 (5)

29 (72.5)
6 (15)

5 (12.5)
0

p = 0.387 *

-456 AA (wildtype)
 GG

35 (87.5)
5 (12.5)

40 (100)
0

p = 0.027 **

(OR 2.143) 

* Not significant with Mann-Whitney Test (p>0.05)
** Significant difference with Fisher Exact test (p<0.05)

Table 4. Allele distribution of CRP gene in SLE group and control.

Location Allele  SLE group (%) Control (%) p

-821 A
G

59 (73.75)
21 (26.25)

60 (75)
20 (25)

p=0.856*

-390
C
T 
A

64 (80)
5 (6.3)

11 (13.8)

69 (86.3)
5 (6.3)
6 (7.5)

p=0.436**

-456 A
 G

70 (87.5)
10 (12.5)

80 (100)
0

p = 0.001***

* Not significant with chi-square test (p>0.05)
** Not significant with Mann-Whitney test (p>0.05)
*** Significant difference with Fisher Exact test (p<0.05)

Table 5. Correlation of each variable with plasma CRP 
level.

Variables Plasma CRP 
level

SNP at promoter CRP -821 p=0.546*
SNP at promoter CRP -390 p=0.711*
SNP promoter CRP -456 p=0.161*
Plasma interferon-α p=0.003**

r= -0.455
* Not significant with Spearman test
** Significant Spearman test

Table 6. Linear regression analysis for this study.

Variables β b p
IFN-α -0.025 -0.421 0.005
SNP -456 -0.956 -0.119 0.439
Constanta 6.910  0.001
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the SLE group and control (p=0.033), but not 
SNP -821. A study by Kim et al. also revealed 
a correlation between SNP -390 (not for SNP 
-821) with plasma CRP level (p=0.03). A more 
extensive study in the Philippines showed a 
moderate correlation between SNP -390 with 
plasma CRP level (β-coefficient = 0.45), but 
not for SNP promoter CRP -821.5,7 A USA 
study involving the Caucasian race only showed 
a significant correlation between SNP -390 
promoter CRP with plasma CRP level (p=0.012), 
but not for SNP -821. Other studies in the USA 
also showed a significant difference between the 
SLE group and control for SNP -390 with OR 
1.43 (p=0.001).6,15 Studies in China and Taiwan 
involving healthy subjects showed a correlation 
between SNP promoter CRP -821 (not CRP 
-390) with plasma basal CRP level.16 New SNP 
on promoter CRP -456 (1374) was found in this 
study, and none of those studies reported this 
SNP before. SNP promoter CRP -456 A>G had a 
significant difference between the SLE group and 
controls with OR 2.143, but it did not correlate 
with plasma CRP level.

Hepatocytes synthesize CRP molecules as a 
response to IL-6 during inflammation. In viral 
infection and SLE flare, plasma CRP is normal 
though there is increasing in IL-6. It is caused 
by abundant IFN-α during SLE flare and viral 
infection. All subtypes of IFN-α can inhibit 
CRP promoter gene activity. This inhibition 
depends on the dose and is mediated by type-I 
IFN receptors. The IFN-α-dependent inhibition 
of CRP promoter activity was confirmed by 
studies of CRP secretion in primary human 
hepatocytes. IL-1β–induced CRP secretion was 
inhibited by 49.2%, and IL-6–induced secretion 
was inhibited by 51.5%, whereas the inhibition 
induced by IL-1β plus IL-6 was moderate 
(21.1%). After preincubation of IFN-α for 6 
hours, there is suppression of promoter activity 
despite stimulation of IL-6 and IL-1β. CRP 
itself also may inhibit the production of IFN-α 
by pDC induced by the immune complex. As 
of writing, there is no study directly compares 
serum IFN-α and CRP level. A study by Enocsson 
et al.2 showed inhibition of the transcription 
process in CRP promoter during CRP synthesis 
by hepatocytes.2,4,8 This study directly correlated 

plasma IFN-α level with plasma CRP level, and 
it showed moderate correlation in both bivariate 
and multivariate analysis.

In a longitudinal study, it is reported that 
there is increasing of IFN-α in active SLE patient 
serum. Plasma IFN-α level also correlates with 
SLEDAI score. There is also increasing IFN-α 
gene expression in active SLE patients, and there 
is a significant difference in SLEDAI scores 
between patients with high and low plasma 
IFN-α level (p=0.0038). Direct measurement 
of plasma IFN-α has shown more accurate and 
specific than IFN-α signature.17–19 All type I IFN 
will increase during SLE flare related to higher 
disease activity. IFN signature gene expression 
is also high in severe organ disturbance in lupus-
like nephritis or neuropsychiatry.20,21 Our study 
also showed a moderate positive correlation 
between IFN-α and disease activity in SLE 
patients.

CONCLUSION
This study showed the correlation between 

plasma IFN-α with CRP level in both bivariate 
and multivariate analysis. There was a new SNP 
found in this study at CRP promoter -456 A>G. 
There was no association of SNPs in promoter 
CRP -821, -390, and -456 with CRP level, but 
SNP promoter CRP -456 A>G would increase 
the risk of SLE (OR 2.143).
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ABSTRAK
Latar belakang: Manajemen perawatan standar luka kaki diabetes (LKD) terdiri atas debridemen, kompres 

NaCl, kontrol infeksi dan kontrol glikemik yang ketat. Saat ini penggunaan autologous platelet-rich fibrin (PRF) 
dianggap sebagai metode tambahan untuk mengobati LKD. Tujuan penelitian ini untuk mengevaluasi peran 
kombinasi A-PRF + hyaluronic acid (HA) dalam pengobatan LKD. Metode: Desain penelitian adalah RCT 
open label yang dilakukan di RSUD Koja dan RS Gatot Soebroto pada Juli 2019 - April 2020. Pasien LKD 
dengan durasi luka tiga bulan, Wagner-2 dengan ukuran ulkus <40 cm2 diikutsertakan dalam penelitian ini. 
Subjek dibagi secara acak menjadi tiga kelompok, yaitu kelompok A-PRF+AH, A-PRF dan NaCl 0,9% sebagai 
kontrol masing-masing 10 subjek. Biomarker VEGF dan IL-6 diambil dari LKD dengan usap lidi kapas dan 
dianalisis menggunakan ELISA. Pemeriksaan biomarker dan indeks granulasi pada hari ke-0, ke-3 dan ke-7. 
Data dianalisis menggunakan SPSS versi 20 dan diuji dengan Anova dan Kruskal Wallis untuk membandingkan 
pengaruh angiogenesis dan inflamasi pada ketiga kelompok sedangkan indeks granulasi diukur dengan ImageJ. 
Hasil: Pada kelompok A-PRF+AH terjadi peningkatan signifikan VEGF pada hari ke-0 (232,8 pg/mg protein) 
hingga ke-7 (544,5 pg/mg protein) dibandingkan A-PRF pada hari ke-0 (185,7 pg/mg protein) sampai ke-7 (272,8 
pg/mg protein), dan kontrol pada hari ke-0 (183,7 pg/mg protein) sampai ke-7 (167,4 pg/mg protein).Didapatakan 
peningkatan VEGF pada kelompok A-PRF-HA dibandingkan kelompok A-PRF dan kontrol NaCl pada hari ke-3 
(p= 0,022) dan ke 7 (p = 0,001) IL-6 menurun signifikan pada kelompok A-PRF+AH dari hari ke-0 (106,4 pg/
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mg protein) sampai ke-7 (88,7 pg/mg protein) dibandingkan PRF dari hari ke-0 (91,9 pg/mg protein) sampai 
ke-7 (48,8 pg/mg protein) dan IL-6 meningkat pada kelompok NaCl hari ke-0 (125,3 pg/mg protein) sampai 
ke-7 (167,9 pg/mg protein). Didapatakan penuruan IL-6 pada kelompok A-PRF-HA dibandingkan kelompok 
A-PRF dan kontrol NaCl pada hari ke- 7 (p = 0,041). Kesimpulan: Kombinasi A-PRF+HA dapat meningkatkan 
angiogenesis dan mengurangi inflamasi pada LKD sehingga dapat menjadi metode terapi baru pada LKD.

Kata kunci: ulkus kaki diabetik, fibrin kaya trombosit, asam hialuronat.

ABSTRACT
Background: Autologous platelet-rich fibrin (A-PRF) is an adjunctive method for diabetic foot ulcer 

(DFU) in addition to glycaemic control and debridement. This study aimed to evaluate the role of A-PRF + 
hyaluronic acid (HA), A-PRF and sodium chloride 0.9% (control) in DFU wound healing. Nowadays, the use 
of  PRF autologous consider as adjuvant therapy in DFU treatment. Methods: This open-label randomized 
controlled trial was conducted at Koja District Hospital and Gatot Soebroto Hospital from July 2019 to April 
2020. DFU patients with wound duration of three months, Wagner-2, and ulcer size < 40 cm2 were recruited 
and randomly assigned into A-PRF + AH, A-PRF and control group. On day-0, day-3 and day 7, samples and 
photographs were taken. Samples were analysed with ELISA and photographs were analysed with ImageJ to 
calculate granulation index (GI). Statistical analysis was performed using SPSS version 20. Results: Topical 
therapy with A-PRF + AH was associated with a significant increase in VEGF from day 0 (232.8 pg/mg) vs 
day 7 (544.5 pg/mg) compared to A-PRF on day 0 (185.7 pg/mg) vs day 7 (272.8 pg/mg), and the controls on 
day 0 (183.7 pg/mg) vs day 7 (167.4 pg/mg). On evaluation  of VEGF swab, there is increasing significantly in 
A-PRF+HA group compare others group in day 3 ( p=0.022) and day 7 (p= 0.001).In the A-PRF + AH group, 
there was a significant decrease in IL-6 from day 0 (106.4 pg/mg) vs day 7 (88.7 pg/mg) compared with PRF 
on day 0 (91.9 pg/mg) vs day 7 (48,8 pg/mg). IL-6 was increased in the control group from day 0 (125.3 pg/
mg) vs day 7 (167.9 pg/mg). On evaluation  of IL-6 swab, there is decreasing significantly in A-PRF+HA group 
compare others group in day 7 (p= 0.041). Conclusion: The PRF + HA combination increased angiogenesis 
and reduced inflammation in DFUs and may represent a new DFU therapy.

Keywords: diabetic foot ulcer; platelet-rich fibrin; hyaluronic acid.

INTRODUCTION
Diabetic foot ulcers (DFUs) are challenging to 

health care professionals due to limited availability 
of effective topical therapeutic interventions. 
Growth factor treatment has shown to be beneficial 
for healing DFUs in conjunction with extensive 
surgical debridement.1 Neuropathy and peripheral 
vascular disease are two major causal factors of 
foot ulcers in patients with diabetes.2

The major problem with DFUs is the 
length of time needed to heal. There is chronic 
inflammation that show elevated levels of matrix 
metalloproteinase (MMPs) and tissue inhibitor 
of metalloproteinase (TIMP), which significantly 
contribute to delayed healing.3 Inflammatory 
cells release cytokines, including interleukins 
(e.g., IL-1 and IL-6) and tumour necrosis 
factor-α (TNF-α).4 Neuro-ischemic disease in 

DFUs limits oxygen and nutrients supply to the 
wound, preventing wound healing. Due to the 
lack of oxygen and nutrients, epithelial cells at 
the wound site are unable to express essential 
factors for healing, such as vascular endothelial 
growth factor (VEGF) and platelet derived 
growth factor (PDGF).5 The decreased levels of 
growth factor will delay the healing process.6 As 
an adjunct to topical DFU therapy, a dressing 
is needed that can contain growth factors and 
reduce inflammation. 

Platelet rich plasma (PRP) has been used 
for wound healing, but it requires a fairly 
complicated process and there may be an allergic 
effect from CaCl2 which is needed to activate 
plasma platelets. Thus, the second generation 
of PRP, namely platelet rich fibrin (PRF) have 
been developed. It has been proposed as an 
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adjunct for the treatment of DFUs and other 
chronic and acute wounds.7 The alpha granules 
of platelets contain growth factors, including 
PDGF, VEGF, and transforming growth factor-β 
(TGF-β), which stimulates cell proliferation 
and differentiation that results in new tissue 
formation.8 For over 20 years, PRF gel has been 
used to stimulate wound healing.6 Autologous 
PRF gel consists of cytokines, growth factors, 
chemokines, and a fibrin scaffold derived from 
the patient’s blood.7,8 Advanced-PRF (A-PRF) 
contains additional growth factors that results 
in faster and better wound healing.9 Since 
patients with DFUs have low growth factors 
and prolonged inflammation, hyaluronic acid 
(HA) is added to A-PRF to optimize growth 
factor release and control inflammation.10 

HA is a glycosaminoglycan that can enhance 
angiogenesis, wound healing, as well as reduce 
chronic inflammation in DFUs11 

The combination of A-PRF + HA has not 
been used for the treatment of DFUs. Therefore, 
this study is required to identify the effect of 
combined A-PRF and HA for the treatment of 
DFUs.

METHODS

We conducted an open-label randomized 
controlled trial from July 2019 to April 2020. 
Informed consent was obtained from patients, 
including the use of photographs (ImageJ). This 
study was approved by The Ethics Committee of 
the Faculty of Medicine Universitas, Indonesia 
(ID 0855/UN2.F1/ETIK/2018). 

The study was conducted at Koja District 
Hospital and Gatot Soebroto Hospital, Jakarta. 
Diabetic patients with chronic DFUs with 
an average wound duration of three months, 
categorized as Wagner 2, ulcer < 40 cm2 were 
included in the study. All patients had their blood 
sugar under control with an oral antidiabetic in the 
range of 150 − 200 mg/dl. The HbA1c range was 
6 − 7.5 mg/dl. Patients exhibiting the following 
criteria were excluded: platelet dysfunction 
syndrome, critical thrombocytopenia, unstable 
hemodynamics, and pregnancy. Patients who failed 
to complete follow up visits were dropped out.

A-PRF + HA Preparation 
A-PRF was used in the form of a gel. To 

make the A-PRF gel, 20 − 40 mL venous blood 
was centrifuged at 200 × G for 8 minutes to 
obtain the fibrin, buffy coat, and erythrocyte 
layers. 

The erythrocyte layer was carefully removed 
from the buffy coat with sterile scissors and 
transferred to a new sterile tube. A-PRF was 
formed by the fibrin and buffy coat, in which 
platelets (rich growth factor and cytokine) were 
entrapped in the fibrin.  

To make homogenous A-PRF + HA gel, 1 mL 
A-PRF was mixed with 0.6 mL 0.2% HA using 
a vortex machine for approximately 20 seconds.

Wound Treatment and Monitoring 
In this study, the subjects were divided into 

three groups: 1) A-PRF + HA; 2) A-PRF; and 3) 
0.9% sodium chloride (NaCl) as a control.

A-PRF + HA was used as a single application 
to the surface of the wound and covered with a 
protective bandage. Similar procedures were 
performed in other groups. The wounds were 
photographed before and after treatment using 
a digital camera. Images were uploaded and 
analysed using ImageJ. Granulation Index (GI) 
was calculated using red-yellow-black analysis.

Biomarkers of Wound Healing
To identify the process of angiogenesis and 

inflammatory conditions during DFU healing, 
samples were collected using a cotton swab from 
the DFU surface before topical therapy. The level 
of VEGF and IL-6 was measured using ELISA. 

The data were analysed using SPSS version 20. 
The association between the variables was analysed 
using an ANOVA and Kruskal Wallis test. 

RESULTS 
We recruited 36 DFU patients in Metabolic 

Endocrine Internal Medicine Out Patient 
Discharge (OPD). From the 36 subjects, only 30 
subjects satisfied the inclusion criteria and has 
completed follow-up. The subjects, consisted 
of 12 men and 18 women. The median age was 
64 years in women and 61 years in men. The 
subjects were randomly divided into three groups 
(A-PRF + HA, A-PRF, and control) comprised 
of 10 subjects per group. 
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Biomarker Output
Table 2 shows the level of VEGF collected 

from the DFU swabs. At baseline, the VEGF 
levels were not significantly different among 
the three groups, meaning that the data was 
homogenous. The evaluation on day three and 
day 7 showed a significant increase in the VEGF 
levels in the A-PRF + HA group compared with 
the A-PRF  and control groups. 

The VEGF levels were increased in the 
A-PRF + HA group from day-0 to  day 3 (232.8 
pg/mg to 320.6 pg/mg) and to day 7 (232.8 pg/
mg to 544.5 pg/mg). In the A-PRF  group, there 
was a decrease in the VEGF levels on day 3 
(185.7 pg/mg to 180.4 pg/mg) but an increase 
on day 7 (185.7 pg/mg to 272.8 pg/mg). In the 
control group, there was also a decrease in the 
VEGF levels on day 3 (183.7 pg/mg to 144.8 pg/
mg) and day 7 (183.7 pg/mg to 167.4 pg/mg). 
Table 2 shows an evaluation of VEGF swab. 
There is a significant increase in the A-PRF+HA 
group compared to others groups in day 3 
(p=0.022) and day 7 (p= 0.001). In the subgroup 

analysis using Post-hoc ANOVA test, in day 3, 
A-PRF+HA increase significantly compare with 
A-PRF (p=0.014) and control (p=0.003). In day 
7, A-PRF+HA increase significantly compare 
with A-PRF (p=0.002) and control (p<0.001). 
Meanwhile increases in the A-PRF group was 
no significant compared with controls on day 3 
(p=0.612) and day 7 (p=0.186) 

Another method of evaluating inflammation 
is through detecting base VEGF increase before 
therapy. Figure 1 shows the delta of the VEGF 
based on each intervention. The delta of the VEGF 
levels in the A-PRF + HA group increased: ∆ 
0−3 (43.1 pg/mg) and ∆ 0−7 (275.8 pg/mg). In 
the A-PRF group, there was an increase in ∆0−3 
(1.8 pg/mg) and 0−7 (104.7 pg/mg). In the control 
group, there was a decrease in ∆ 0−3 (4.9 pg/mg) 
and an increase ∆ 0−7 (28.3 pg/mg). In the A-PRF 
+ HA group, there was an increase in ∆VEGF 
compared to the A-PRF and control groups on 
day 3 (p = 0.003) and day 7 (p < 0.001).

 Following the intervention (Table 3), there 
was a decrease in IL-6 in the A-PRF + HA group 

Table 1. Subjects baseline characteristic.

Characteristic A-PRF + HA
(n = 10)

A-PRF
(n = 10)

Control 
(n = 10)

Age (year)a 59.8 (SD 12.7) 64.7 (SD 12.0) 66 (36–71)
Sex n (%)

Male
Female

5/10
5/10

4 (40)
6 (60)

3 (30)
7 (70)

BMIa 28.9 (SD 2.7) 27.3 (SD 2.08) 28.4 (SD 2.5)
Haemoglobin (g/dL) 12.7 (27.4−39.0) 13.1 (SD 1.3) 12.05 (10.1−16.5)
Haematocrit e (%) 36.3 (29.2−42.9) 35.6 (SD 4.6) 33.8 (24.4−40.8)
Leucocyte (103/µL) a 13.30 (SD 1.08)* 11.08 ( SD1.33) 9.23 (SD 1.66)
Platelet (103/µL) a                                       
Random Blood  
Glucose mg/dLb

354.9 (SD 167.5)
286.0 (170−390)

338.8 (SD 164.5)
243.8 (SD 47.4)

319.9 (SD 128.4)
254.7 (SD 58.6)

HbA1C (%)a                                                    
Cholesterol total (mg/dL) 

11.34 (SD 1.30)
214.5 (SD16.9)

9.0 (SD 0.68)
249.3 (SD 16.1)

8.5 (SD 0.72)
202.3 (SD 38.6)

Albumin (mg/dL) 3.3 (2.8–4.2) 3.1 (2.8–4.2) 3.2 (SD 0.39)

amean (SD), ANOVA test
bmedian (min-max), Kruskal Wallis test

Table 2. Mean VEGF in different treatment groups

Intervention A-PRF + HA
Mean (SD)

A-PRF
Mean (SD)

Control
Mean (SD) P

Day 0 232.8 (125.7) 185.7 (100.8) 183.7 (127.2) 0.568

Day 3 320.6 (165.8) 180.4 (87.4) 144.8 (87.7) 0.022

Day 7 544.5 (266.8) 272.8 (97.7) 167.4 (98.8) 0.001
mean (SD) , anova test
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on day 3 (106.4 pg/mg to 99.5 pg/mg) and day 7 
(106.4 pg/mg to 88.7 pg/mg). In the PRF group, 
the IL-6 levels decreased on day 3 (91.9 pg/mg to 
72.8 pg/mg) and day 7 (91.9 pg/mg to 4 pg/mg). In 
the control group, the IL-6 levels increased on day 
3 (125.3 pg/mg to 131.1 pg/mg) and day 7 (125.3 
pg/mg to 167.9 pg/mg). IL-6 was significantly 
decreased in the A-PRF + HA group compared 
with the A-PRF and control groups on day 7 (p 
= 0.041). In the subgroup analysis using Post-
hoc ANOVA test, in day 3, there is a significant 
decrease in the A-PRF+HA group compared to 
controls (p=0.049). In day 7, A-PRF+HA group 
also had a significant decrease compared to A-PRF 
group (p=0.023) and controls (p=0.041).

Another method of evaluating inflammation 
is through detecting base VEGF increase 
before therapy. Figure 2 shows the ∆IL-6 each 

Figure 1. ∆VEGF based on intervention group.

Table 3. Mean level of IL-6 from DFU swab following intervention.

Intervention A-PRF + HA
median  (min-max)

A-PRF 
median (min-max)

Control
median (min-max) P

Day 0 106.4 (83.1−407.6) 91.9 (38.6 −151.6) 125.3 (20.3−287.0) P=0.287
Day 3 99.5 (76.3−302.2) 72.8 (27.1−148.9) 131.1 (5.3−337.5) p=0.141
Day 7 88.7 (44.3−217.9) 48.8 (27.7−156.2) 167.9 (27.7−156.2) p=0.041*

 (min-max), Kruskal Wallis test 

Figure 2. ∆ IL-6 based on intervention group.

intervention based on a baseline. In the A-PRF 
+ HA group, there was a decrease in ∆ 0−3 (10.9 
pg/mg), and ∆ 0−7 (18.3 pg/mg). In the A-PRF 
group, there was a decrease in ∆ 0−3 (3.7 pg/mg), 
and ∆  0−7 (7.8 pg/mg). In the control group, 
there was a decrease in ∆ 0−3 (4.3 pg/mg) and 
∆ 0−7 (35.5 pg/mg).

In the A-PRF + HA group, there was a 
decrease in ∆IL-6 compared with the PRF and 
control groups on day 3 (p = 0.018) and day 7 
(p = 0.015).

Clinical Outcomes 
Table 4 shows that the granulation index 

increased significantly in the A-PRF + HA group 
compared with the A-PRF and control groups on 
day 3 and day 7. 

Table 4. Mean of Granulation Index Based on Intervention

Intervention A-PRF + AH A-PRF Control p
Day 0 42.1 (18.4−57.8) 33.6 (14.1−58.9) 42.6 (19.6−52.6)  0.921
Day 3 83.1  (58.9−101.9)  68.3 (28.083.19) 59.7  (37.2−75.7)  0.004
Day 7 97.4 (94.7−99.8) 81.9 (48.4−96.8) 66.0 (47.7−86.4) < 0.001

*Data median (min-max), Kruskal Wallis
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DISCUSSION
The use of topical A-PRF + HA induced 

the formation of healthy granulation tissue and 
allowed successful granulation of the wound 
area. Improvement of the granulation tissue was 
observed because A-PRF works synergistically 
with HA to increase the release of growth 
factors and to trigger angiogenesis. In addition, 
the combination of A-PRF + HA decreases 
inflammation as shown by the decrease in IL-6.12

Growth Factor Release from A-PRF +HA
Type 2 Diabetes Mellitus is associated with 

chronic hyperglycaemia and can often cause tissue 
injury. Dysregulation of growth factors in DM 
occurs through biochemical and hemodynamic 
pathways. In some tissues affected by DM, 
excessive growth factors are induced, whereas a 
relative deficit of growth factors occurs in other 
sites. The changes in growth factors contribute 
to tissue pathology, including fibrosis, persistent 
inflammation, or a combination of the two.13

In this study, there is significant increase of 
VEGF in the swab sample in A-PRF+HA group 
compare with A-PRF and control NaCl on day-3 
(p=0.022) and day 7 (p=0.001).

The increase of VEGF level in A-PRF+HA 
cause granula -α of  platelets trapped in HA and 
slow release growth factors.  In an in vitro study, 
some growth factors (PDGF, VEGF and TGF-β) 
contained in PRF incubated in Dulbecco’s 
modified Eagle’s Medium (DMEM) were able to 
survive over 14 days of observation, with a peak 
on day 7.17 The addition of HA to PRF increases 
the release rate of VEGF because VEGF released 
from PRF will adhere to the HA and be slowly 
distributed onto the DFU surface. Adding 
VEGF to the DFU will stimulate endothelial 
cells to undergo angiogenesis and stimulate the 
formation of granulation tissue.18 Furthermore, 
it was observed that the new formulation 
of A-PRF  released significantly higher total 
quantities of growth factors when compared to 
traditional PRF. In A-PRF, using low time (only 
10 minutes) and low speed (200G) settings on 
the centrifuge prevents platelet breakdown. 
The addition of HA will induce the release of 
growth factors from A- so that it can work more 
effectively.19

In the present study, adding HA to the PRF 
increased the concentration of the released 
growth factors.19,20 This study showed that 
VEGF levels would increase on day 3 and day 
7, evidently filling the literature gap of the effect 
of combined use of PRF and HA. 

The addition of HA to PRF can increase the 
selective permeability of activated platelet α 
granules. This causes changes in inflammation, 
angiogenesis, and immunity. Therefore, 
HA administration can also inhibit platelet 
aggregation and affect the release of growth 
factors from platelet concentrate.20 

The Combination of A-PRF + HA Reduces 
Inflammation

In this study, effect combination HA to A-PRF 
also decreases the inflammatory progression in 
DFU, as shown by decreased levels of IL-6 on day 
7 (p=0.041) compare with A-PRF and NaCl.. These 
findings conclude that stimulatory effect of HA 
on growth factor also decreases the inflammatory 
progression in DFU. Both PRF and HA injections 
are therapeutic options for osteoarthritis and 
chronic tendinopathy. Although several studies 
on PRF and HA have been published, the effects 
of mixing PRP and HA are not fully understood. 
PRF can stimulate the healing process of different 
tissues by delivering various growth factors and 
cytokines that are released by platelets. Ilio et 
al.19 reported that the expression of P selectin was 
dramatically increased after PRF interacted with 
a bio macromolecule complex film (HA collagen 
(I)/chitosan). HA engagement of CD44 leads to 
increased MAP kinase-dependent trafficking of 
TGF-β receptors to lipid raft-associated pools, 
which facilitates increased receptor turnover and 
attenuation of TGF-β1-dependent alteration in 
proximal tubular cell function. Further investigation 
is needed to elucidate the associated mechanism on 
growth factor delivery.21

A-PRF + HA also increases M1 to M2 
polarization as an anti-inflammatory effect. 
The topical application of A-PRF + HA exerts 
a protective effect by decreasing the release 
of cytokines (IL-1β, IL-6 and TNF-α) during 
initial inflammatory process. This effect allows 
for the acceleration of the inflammatory phase, 
in the otherwise prolonged inflammation due to 
hyperglycaemia in DFU.21
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The topical application of A-PRF + HA will 
bind to the ICAM-1 and VCAM-1 receptors, 
which will inhibit the prolonged response of 
leukocytes (lymphocytes and monocytes) to 
prevent chronic inflammation.22 An in vitro study 
by Chen et al.23 showed a synergistic effect of 
anabolic HA and PRP on cartilage regeneration 
in osteoarthritis. It was also reported that the 
combination of HA and PRP reduced pro-
inflammatory cytokines and increased articular 
chondrocyte proliferation and chondrogenic 
differentiation via the Erk1/2 pathway in HA and 
the Smad2/3 pathway in PRP.24 Figure 3 shows 
the propose mechanism by which A-PRF + HA 
increases granulation in diabetic foot healing.

Propose Mechanism Combine of A-PRF+HA 
in DFU Healing

The pathomechanism of A-PRF + HA in 
increasing the granulation in diabetic foot healing 
is shown in Figure 3.

CONCLUSION
The combination of A-PRF + HA increased 

the release of VEGF and decreased IL-6 levels 
on day 3 and day 7. A-PRF + HA elevated 
granulation index through angiogenesis and anti-

inflammatory pathways. Thus, the combination 
of A-PRF and HA provides beneficial effect in 
DFU healing process.
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ABSTRAK
Latar belakang: kuesener kualitas hidup terkait kesehatan penyakit jantung dari MacNew digunakan secara 

luas pada penderita jantung untuk mengevaluasi dampak penyakit dan intervensi termasuk rehabilitasi. Selain 
versi bahasa Inggris, tersedia juga beberapa bahasa lain kecuali bahasa Indonesia. Oleh karena itu, tujuan 
dari penelitian ini adalah 1) menerjemahkan kuesioner kualitas hidup terkait kesehatan jantung MacNew 
dari versi bahasa Inggris ke bahasa Indonesia dan 2) untuk memperkirakan validitas dan reliabilitas awal 
dari MacNew versi bahasa Indonesia untuk pasien penyakit arteri koroner. Metode: Prosedur penerjemahan 
forward dan backward digunakan untuk mengembangkan kuesener MacNew versi bahasa Indonesia. MacNew 
versi Bahasa Indonesia diberikan kepada 24 pasien satu minggu setelah operasi revaskularisasi. Reliabilitas 
dinilai dengan konsistensi internal dan reliabilitas tes-retes. Untuk mengevaluasi validitas sewaktu (concurrent 
validity), dilakukan penilaian terhadap korelasi domain yang kompatibel antara MacNew versi Indonesia dan 
SF-36. Hasil: Macnew versi Indonesia memiliki  konsistensi internal yang bagus baik pada skala global maupun 
pada ketiga subskala nya dengan nilai Cronbach α melebihi 0,95. Hasil evaluasi terhadap reliabilitas tes ulang 
menunjukkan hasil yang dapat diterima dengan koefisien korelasi intra-kelas 0,66 untuk skor global. Selain 
itu, korelasi antara MacNew Indonesia dan SF-36 menunjukkan hasil yang signifikan dengan nilai korelasi 
Pearson berkisar ntara 0.47 hingga 0.71. Kesimpulan: Hasil penelitian awal kuesener MacNew versi Bahasa 
Indonesia menunjukkan validitas dan reliabilitas yang dapat diterima sebagai alat ukur untuk menilai kualitas 
hidup terkait kesehatan pada dengan penyakit arteri coroner di Indonesia.

Kata kunci: Kualitas hidup, validitas, reliabilitas, MacNew versi Indonesia. penyakit arteri koroner.

ABSTRACT
Background: The MacNew heart disease health related quality of life tool is used widely in populations with 

cardiac comorbidity to evaluate the impact of disease and intervention including rehabilitation. In addition to the 
English version, it is also available for several other languages except the Indonesian language. Therefore, the 
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purpose of this study were 1) to translate the MacNew questionnaire from the English version to the Indonesian 
language and 2) to estimate the preliminary validity and reliability of the Indonesian MacNew for patients 
with coronary artery disease. Methods: Forward and backward translation procedure was used to develop the 
Indonesian MacNew. The Indonesian MacNew was administered to 24 patients after one week of revascularization 
surgery. Reliability was assessed by internal consistency and test-retest reliability. To evaluate concurrent validity, 
the correlation of the compatible domain of the Indonesian MacNew and SF-36 was assessed. Results: Internal 
consistency reliability of the Indonesian MacNew was confirmed with Cronbach’s α of the global scale and all 
three subscales exceeding 0.95. Test- retest reliability was acceptable with intraclass correlation coefficient 
of 0.66 for the global score. Furthermore, an acceptable concurrent validity was established with statistically 
significant correlation between Indonesian MacNew and SF-36 (pearson correlation ranging from 0.47 to 
0.71). Conclusions: The first results of the Indonesian MacNew indicate acceptable validity and reliability as 
a measurement tool to assess health related quality of life of Indonesian patients with coronary artery disease.

Keywords: Quality of life, validity, reliability, Indonesian MacNew. coronary artery disease.

INTRODUCTION
Currently, traditional clinical outcomes 

such as morbidity, mortality, and physiological 
responses to the treatment have been widely 
investigated, however it is shown to be not quite 
in line with the patient’s perspective on their 
health status.1,2 Health related quality of life 
(HRQL) is recognized as a more comprehensive 
assessment of health status perceived by the 
patients on the impact of disease and medical 
intervention. HRQL is defined as how well 
a person functions in their life and his or 
her perceived wellbeing in physical, mental 
and social domains of health.3 There are two 
approaches of measuring HRQL, namely generic 
HRQL and disease specific HRQL. Generic 
HRQL is used to assess a wide range of health 
status. In Indonesia, for example the Short Form 
36 (SF-36) questionnaire is a well-known generic 
instrument used in cardiac patients.4

Disease specific HRQL are more relevant and 
sensitive to change in HRQL than generic HRQL 
in reflectimg the impact of cardiovascular disease 
and the health status changes during medical 
treatment and recovery. There are many tools 
for assessing HRQL in cardiac patients such as 
the Seattle Angina Questionnaire,5, 6 Minnesota 
Living with Heart Failure,7, 8 and the MacNew 
heart disease HRQL questionnaire. Globally, 
the MacNew heart disease questionnaire has 
been shown to better and more comprehensively 
reflect the experience of coronary artery disease 
(CAD) patients in all types of cardiac events 

and its items covering the broad spectrum of 
health.1,9 The MacNew consists of 27 items 
divided into three domains: physical limitation, 
emotional function and social function which 
can be combined to give a global HRQL score.1 
This questionnaire has been reported as a valid, 
reliable and responsive to evaluate the impact 
of treatment, including cardiac rehabilitation 
for patients with myocardial infarction, angina 
pectoris, and heart failure in over 40 languages.1, 9

The original MacNew heart disease HRQL 
was developed in the English language and has 
been translated into over 40 languages except 
the Indonesian language. As such, the utility 
uptake of this tool within the Indonesian health 
care system to evaluate HRQL is poor. Therefore, 
the purpose of this study was to translate the 
MacNew heart disease HRQL from the original 
English version to the Indonesian language and 
to evaluate the validity and reliability of the 
Indonesian MacNew heart disease HRQL for 
patients with CAD in a domestic Indonesian 
population.

METHODS
This study was implemented as part of a 

longitudinal study that aimed to examine the 
changes in HRQL after cardiac rehabilitation 
program in CAD patients in Indonesia. Twenty-
four adults aged above 18 years with CAD referred 
to phase II CR in longitudinal research study 
were recruited from the national cardiovascular 
center “Harapan Kita” in Jakarta, Indonesia. 
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The inclusion criteria were: 1) patients who 
have had myocardial infarction (MI) or who had 
undergone revascularization (PCI and CABG), 2) 
can speak, read and comprehend the Indonesian 
language. Patients with cognitive impairment, 
impaired vision that cannot be corrected with 
spectacles were excluded from the study. Ethics 
was obtained from the Committee of Institutional 
Review Board/ Health Research Ethics, National 
cardiac Center “Harapan Kita” Hospital (Ethics 
number: LB.02.01/VII/284/KEP.051/2018).

MacNew HRQL
The forward and backward translation 

guideline from macnew.org was used to 
develop the Indonesian MacNew heart disease 
HRQL questionnaire from the English version. 
Two people who were fully bilingual in 
Indonesian and English have been asked 
independently to translate the English MacNew 
to Indonesian, in which one of them is a health 
care professional and the other one is not health 
care professional. The translator should use 
the same questionnaire format as the original 
English MacNew. The results of the translation 
from English to Indonesian obtained from two 
translators were evaluated and cross checked 
by a third independent person for consistency 
to obtain one final version of the translation. 
A further two people were invited to do back-
translation into English to attain concurrent 
validity. The first results of translation process 
were sent to macnew.org for evaluation of the 
accuracy of the translation. The questionnaire 
was then further revised in several iterations 
until linguistic equivalence was established.

Short Form-36 (SF-36)
The SF-36 consists of 36 items divided 

into eight domains: physical functioning (PF), 
role limitations due to physical health (RP), 
role limitations due to emotional problems 
(RE), vitality (VT), mental health (MH), 
social functioning (SF), bodily pain (BP), 
general health (GH). The SF-36 is widely 
used in patients with CAD and is available in 
Indonesian (4). The SF-36 was used to evaluate 
the validity of Indonesian MacNew HRQL in 
this study.

Outcome Measurements
All eligible subjects were asked to complete 

the Indonesian MacNew heart disease HRQL 
and SF-36 Indonesian version. The order of 
survey completion was determined by computer 
generated randomization procedure that was 
administered by an independent person of the 
study. Each subject was provided a 15-minutes 
rest period between the two questionnaires. The 
first measurement of both questionnaires was 
conducted one week after revascularization 
procedure, while the second measurement was 
conducted between 7-10 days thereafter. 

Statistical Analysis
Frequencies and mean (SD) were used to 

describe subject characteristics. Cronbach’s alpha 
was used to examine the internal consistency 
reliability, while intra-class correlation coefficient 
(ICC) was used to evaluate the test-retest 
reliability. Furthermore, Pearson correlation 
coefficient was used to assess concurrent 
validity of the Indonesian MacNew against the 
Indonesian SF-36 health survey.

RESULTS

Subject Characteristic
Subject characteristics were presented in 

Table 1. Twenty-two male (91.7%) and two 
female patients (8.3%) participated in this 
study. The subject age was 57.3 ± 6.8 years. All 
subjects were married and mostly graduated from 
university and only 4.2% had a primary level of 
education. More than half of the subjects had 
hypertension (54.2%), hypercholesterolemia 
(62.5%), sedentary (75%) and were current 
smoker (54.2%). Most of the subjects underwent 
coronary artery bypass graft (CABG) surgery.

Health Related Quality of Life Outcome Score
The score of Macnew HRQL questionnaire 

and SF-36 were presented in Table 1. The mean 
score of the Indonesian MacNew global and 
subscales ranged from 4.42 (SD 1.2) for the 
social subscale to 4.9 (SD 1.0) for the emotional 
subscale. The mean value of the physical 
component scale of the SF-36 was 57.6 (SD 16.8) 
and the value of the mental component scale of 
the SF-36 was 63.3 (SD 19.30).
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Table 1. Subject characteristics.

Subject characteristics Mean (SD) N %
Age (years) 57.3 (6.8) 24

Sex
Male
Female

22
2

91.7
8.3

Family status
Single
Married

0
24

0
100

Type of work
Working in sitting > 2 

hours/day
Working need walking > 

2 hours/day

13
11

54.2
45.8

Level of Education
Basic school
Elementary School
High school
University

1
0
8
15

4.2
0

33.3
62.5

BMI 25 (3) 24

History of exercise
Regular
Not Regular

6
18

25
75

Smoking status
Present Smoker
Never smoked
Ex-smoker

13
7
3

54.2
29.2
12.5

Diabetes 6 25

Hypertension 13 54.2

Hypercholesterolemia 15 62.5

Type of surgery
PCI
CABG multiple vessels

1
23

4.2
95.8

Left Ventricular Ejection 
Fraction (%)

58.5 (13.2) 24

MacNew
Global
Physical
Emotional
Social

4.6 (1.0)
4.4 (1.2)
4.9 (1.0)
4.4 (1.2)

SF-36
Physical Component 

Scale
Mental Component 

Scale

57.6 (16.8)

63.3 (19.3)

BMI, body mass index; PCI, percutaneous coronary 
intervention; CABG, coronary artery bypass graft; SF-36, 
short form-36

Table 2. Internal consistency (Cronbach’s α), test-
retest reliability (ICC 3,2), floor and ceiling effects of the 
Indonesian MacNew.

MacNew

Global Physical Emotional Social

% Floor
% Ceiling
Cronbach’s α
ICC (3,2)

0%
0%
0.95
0.66

0%
0%
0.98
0.36

0%
0%
0.97
0.82

0%
0%
0.98
0.60

ICC, intra-class correlation coefficient

MacNew Psychometric Properties
The Psychometric properties of Indonesian 

version of MacNew HRQL questionnaire were 
presented in Table 2.

Floor and Ceiling Effects
There are no floor effects (score = 1) and 

ceiling effects (score = 7) of the MacNew global 
score as well as in all three domains.

Internal Consistency
The internal consistency of the Indonesian 

MacNew heart disease HRQL was analyzed 
separately for the global scale and for each 
domain. The Cronbach’s α coefficient for the 
global scale and all three domains was high. 
The Cronbach’s α coefficient for global scale 
was 0.95, while for each domain scale ranging 
from 0.96 – 0.98.

Test-retest Reliability
Test-retest reliability of the Indonesian 

version of MacNew heart disease HRQOL was 
found to be satisfactory. The ICC for the global 
score was 0.66 demonstrating good reliability. 
While the ICC score for the subscales were 0.82 
for the emotional subscale indicating excellent 
reliability and 0.60 for the social subscale 
demonstrating good reliability. The physical 
subscale was associated with an ICC of 0.36 
indicating a poor reliability.10

Validity
The concurrent validity of the Indonesia 

version of MacNew heart disease HRQL 
and SF-36 Indonesian version demonstrated 
moderate to strong correlation (Table 3). This 
result was interpreted as follows: small r = 
0.10 - 0.29, medium r = 0.30 - 0.49, Large r = 
0.50 - 1.0.11 Moreover, most of these correlations 
were significant at 0.05 and some of them were 
significant at 0.01.

Table 3. Pearson correlation of the association between 
Indonesian MacNew and SF-36.

SF-36
Physical Scale Mental Scale

MacNew
Global
Physical
Emotional
Social

0.50*
0.47*

0.63**

0.71**
0.63**

*p< 0.05, **p< 0.01
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DISCUSSION
This study examined the reliability and 

validity of the Indonesian version of the 
MacNew heart disease HRQL questionnaire. 
The internal consistency of the three domains 
in the English version of the MacNew heart 
disease HRQL ranged from 0.93 to 0.95.12 This 
compares well to the internal consistency for 
other language versions of the MacNew, which 
range from 0.78 to 0.97.1, 13 Although the present 
study was limited by its small sample size, the 
results demonstrated satisfactory psychometric 
properties concurrent with the English version. 
Internal consistency reliability in the present 
study was ≥ 0.95.

The test-retest reliability was 0.66 in global, 
0.82 in emotional and 0.60 in social scale. 
However, the ICC for the physical subscale 
was lower (0.36) compared to other language 
versions. The low test-retest reliability value 
in physical domain may be due to the fact that 
we conducted baseline measurement within 
one week after surgery, while the second 
measurement conducted 7-10 days after baseline 
measurement. All patients followed an outpatient 
cardiac rehabilitation program, therefore their 
physical function was expected to improve, 
reflecting improvement in the HRQL. Our 
findings are similar to those reported in the Farsi 
version, where patients did not meet the criteria 
for clinical stability.14

The validity of the Indonesian MacNew 
was found to be acceptable with statistically 
significant Pearson correlation value in all 
domains ranging from 0.47 to 0.71. The value 
of the SF36 Mental Component Scale had the 
highest correlation with the MacNew Emotional 
sub-scale (0.71). These results are in line with 
the previous study in China mainland and Sri 
Lanka.15, 16 On the other hand, the correlation 
between Physical Component Scale of the SF-36 
and MacNew physical subscale was lower than 
the previous reported study.15-17 Future studies 
are needed to assess the construct validity using 
larger sample sizes.

The limitation of this study is that the study 
was conducted one week after surgery. During 
this period, patients experienced pain and were 
still recovering post-operatively. It is suggested 

that future studies should include patients at 
various stages of the post-operative recovery 
period. Another limitation of this study is that the 
patients were predominantly male (91.7%) and 
although this is representative of the population 
with CAD in that age range, results cannot inform 
findings for the female population. Furthermore, 
this study only evaluated concurrent validity 
and as such future studies should include an 
evaluation of construct validity. Construct 
validity will provide evidence to support or refute 
the theoretical framework behind the concept.

CONCLUSION
The current study gave first indications 

that the Indonesian MacNew translation has 
good reliability and acceptable validity as a 
measurement tool to assess disease specific 
HRQL of Indonesian patients with CAD. The 
Indonesian MacNew may be used as a disease-
specific instrument to assess and evaluate HRQL 
in Indonesia.
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ABSTRAK 
Latar belakang: Pemberian suplementasi asam folat (AF) dan vitamin B12 pada pasien PGK, telah 

secara rutin diresepkan untuk menurunkan kadar homosistein dan peradangan pada pasien PGK. Akan tetapi, 
belum banyak penelitian mengenai hubungan kadar asam folat dan vitamin B12 pada pasien yang menjalani 
hemodialisis dua kali seminggu. Penelitian ini bertujuan untuk menilai kadar folat serum dan B12 pada pasien 
hemodialisis kronis dan hubungannya dengan kadar homosistein dan hsCRP dalam darah. Metode: Studi ini 
merupakan studi potong lintang yang mengikutsertakan suluruh pasien hemodialisis rutin dua kali seminggu 
di RS Cipto Mangunkusomo, Jakarta,Indonesia. Sampel untuk pengukuran kadar asam folat, vitamin B12, 
homosistein, dan hsCRP diambil dari sampel darah predialisis. Subjek yang memiliki kondisi medis yang 
mempengaruhi hasil pemeriksaan dikeluarkan dari penelitian ini. Korelasi antar variabel dianalisis menggunakan 
uji korelasi Spearman. Hasil: Delapan puluh subjek diikutsertakan dalam penelitian ini. Pada subjek yang tidak 
mendapatkan suplementasi asam folat [26 (32.5%)] dan suplementasi vitamin B12 [16 (20.0%)], hanya 3,85% 
subjek memiliki kadar asam folat yang rendah dan tidak ada subjek yang memiliki kadar vitamin B12 yang 
rendah. Didapatkan adanya korelasi negatif sedang antara asam folat serum dan kadar homosistein (p≤0,001; 
r = -0,42) dan korelasi lemah antara vitamin B12 serum dan kadar homosistein (p = 0,009; r = -0,29). Pada 
subjek dengan risiko kardiovaskular tinggi (CRP> 3, n = 49), terdapat korelasi negatif sedang antara asam 
folat serum dan kadar homosistein (p≤0.001; r = -0.561) dan korelasi negatif yang lemah antara vitamin B12 
dan homosistein (p = 0,018; r = -0,338). Kesimpulan: Kadar vitamin B12 dan asam folat berhubungan negative 
dengan kadar homosistein, terutama pada kelompok dengan risiko kardiovaskular risiko tinggi.

Kata kunci: asam folat, vitamin B12, kardiovaskular, mortalitas, morbiditas, hsCRP, penyakit ginjal kronis, 
hemodialisis.
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Introduction
Chronic kidney disease (CKD) is a resource-

draining condition with poor outcomes.1 The 
spectrum of CKD ranges from early to end-stage 
kidney disease (ESKD), which needs kidney 
replacement therapy (KRT). The Indonesian 
Renal Registry and Indonesian Ministry of 
Health data showed that 25 million Indonesians 
are affected by CKD, and hemodialysis is 
the most common KRT modality among this 
population.2-3 Chronic kidney disease patients 
have a 16 to 30-fold higher mortality compared 
to the general population.4,5 The most common 
cause of death in CKD patients is cardiovascular 
disease (CVD), which comprises 37% of all 
causes of mortality.6

Homocysteine is an independent risk 
factor for CVD. Studies have shown that 
homocysteine-lowering therapy could decrease 
cardiovascular mortality and morbidity in CKD 
patients.7,8 Folic acid has an essential role in 
homocysteine methylation, while vitamin B12 
acts as a coenzyme in the process. Theoretically, 
supplementation of those two could lower the 
homocysteine level.9,10 C-reactive protein (CRP) 
is also a good predictor for mortality.11 A small 
increase in serum CRP level could be detected 
by high-sensitivity CRP (hs-CRP) assays.12 

High serum hsCRP has been correlated with 
inflammation and major adverse cardiovascular 
events (MACE).13  

In chronic hemodialysis patients, folic acid 
and vitamin B12 are two of the most routinely 
prescribed drug “cocktails”; however, until 
now, there is unclear evidence for folic acid and 
vitamin B12 deficiency in chronic hemodialysis 
patients. This practice is based on the theory 
that folic acid and vitamin B12 deficiency will 
occur in CKD. Studies in predialysis patients 
(i.e., CKD stage 1-4) by Hassan et al. in 201514 
showed that folic acid deficiency increases 
along with kidney disease progression. In 
hemodialysis patients, the folic acid deficiency 
could be worse. Folic acid is a water-soluble 
nutrient with low molecular weight material. 
Therefore, it can be removed during the dialysis 
session and worsen the deficiency. Most of 
the published studies have demonstrated the 
relationship between folic acid level and all-cause 
mortality in hemodialysis population. However, 
those studies could not conclude whether 
supplementation of folic acid and vitamin B12 
could decrease serum homocysteine level, hs-
CRP, or cardiovascular events, and most of them 
observe the relationship in predialysis patients or 
thrice-weekly hemodialysis patients.7-10 15-23 There 

Abstract
Background: Folic acid (FA) and vitamin B12 treatment have been routinely prescribed to lower serum 

homocysteine levels and to reduce inflammation. However, no study has been conducted to determine serum 
folic acid (SFA) and vitamin B12 (B12) levels in patients who have twice-weekly hemodialysis. The aim of our 
study was to assess serum folate and B12  levels in chronic hemodialysis patients and their relationship with 
hsCRP and homocysteine levels. Methods: Our study was a cross-sectional study involving patients who had 
twice-weekly hemodialysis in Dr Cipto Mangunkusumo National Hospital Jakarta, Indonesia. Predialysis blood 
samples were taken to measure SFA, B12, homocysteine and hsCRP levels. Patients with medical conditions 
affecting the assays were excluded. Spearman correlation was used to compare variables. Results: Eighty 
subjects were enrolled in this study. Among those without folic acid and vitamin B-12 supplementation, only 
3.85% of subjects had low folic acid levels, and none had low vitamin B12 levels. A moderate negative correlation 
between serum folic acid and homocysteine level (p≤0.001; r=-0.42) and a weak correlation between serum 
vitamin B12 and homocysteine level (p=0.009; r=-0.29) was found. Among the high-risk cardiovascular group 
(CRP>3, n=49), there is a moderate negative correlation between serum folic acid and homocysteine level 
(p≤0.001; r=-0.561) and a weak negative correlation between vitamin B12 and homocysteine level (p=0.018; 
r=-0.338). Conclusions: There is a significant negative correlation between serum vitamin B12 and folic acid 
with homocysteine levels, especially in high-risk cardiovascular group. 

Keywords: Folic acid, vitamin B12, cardiovascular, mortality, morbidity, hsCRP, CKD, chronic hemodialysis.
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has not been any study involving twice-weekly 
dialysis patients, which are the most common 
type of hemodialysis patients in Indonesia. 

In Indonesia, the National Health Insurance 
only reimburses three-weekly dialysis for a 
highly selected group of patients. The differences 
in dialysis frequency, high-flux vs. low flux 
dialyzers, and patient characteristics creates a 
demand for this kind of study. This study aims to 
give insight into whether folic acid and vitamin 
b12, a routinely prescribed supplementation, 
had a significant relationship with hsCRP and 
homocysteine, markers for a poor outcome in 
a twice-weekly hemodialysis population. Our 
study aimed to assess the level of folic acid and 
vitamin B12 and their relationship to hsCRP 
and homocysteine levels in twice-weekly 
hemodialysis patients. 

Methods
We performed a cross-sectional study at the 

Hemodialysis Unit in Cipto Mangunkusumo 
National Hospital, Jakarta, Indonesia, involving 
adult patients aged 18 years or older. The 
patients had been diagnosed with CKD and had 
undergone twice-weekly chronic hemodialysis 
for at least three months. We excluded patients 
with severe acute illness, malignancies, 
autoimmune disease, tuberculosis infection, 
exposure to immunosuppressive treatments, 
and gastrointestinal tract surgery history that 
could impair folic acid/vitamin B12 absorption. 
Informed consent was requested from each 
eligible subject for the willingness to participate 
in the study. Using sample size formula for 
correlation analysis, with alpha 0.05 and power 
of 80%, the minimum sample size needed 
for this study was 62 subjects.24 The  ethical 
clearance was obtained from the Research Ethics 
Committee Faculty of Medicine Universitas 
Indonesia - Cipto Mangunkusumo Hospital, 
Jakarta.

Demographic and clinical data
Data collection was done from August 2019 

to October 2019. The patients’ demographic 
characteristics and clinical data were collected 
through interviews and examination, as well as 
from electronic or paper-based medical records 

provided at the Hemodialysis Unit.  Folic 
acid (ECLIA/ electrochemiluminescence 
immunoassay) ,  v i tamin  B12  (CMIA/ 
Chemiluminescent Microparticle Immunoassay), 
and homocysteine (CMIA) assays were performed 
at the Prodia Laboratory, Jakarta, Indonesia 
(ISO 9001 and ISO 15189 certification). 
Serum hsCRP  (Immunoturbidimetry) and 
other laboratory assays were carried out at the 
Department of Clinical Pathology Laboratory, 
Cipto Mangunkusumo National Hospital.

Statistical Analysis
Patients’ baseline data, such as demographic 

data, clinical data, and laboratory measurements, 
were summarized as numerical and nominal 
values accordingly. Mean and standard deviations 
or median and interquartile ranges were used 
appropriately for each parameter. Spearman 
correlation was used to evaluate the correlation 
between folic acid/B12 levels and homocysteine/
hsCRP levels. A p-value of <0.05 was considered 
as statistically significant.

Results 
We screened 90 subjects. After applying 

inclusion and exclusion criteria, 80 subjects 
were included (Figure 1). Table 1 summarized 
the baseline characteristics of the subjects. 
As summarized in Table 1, the mean age 
of subjects in our study was 52 (standard 
deviation 12.5) years. We had an almost equal 
number of male and female participants (38 

Number of twice daily HD
patients screened

n=90

Subject fulfilling inclusion
criteria 
 
n=89

Subject with exclusion
criteria 
 
n=9

Subject included in this
study

n=80

Figure 1. Flow diagram
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and 42 subjects, respectively). The median 
duration of CKD diagnosis was 6.5 years, with 
a median duration of hemodialysis treatment 
of 5 years. The most prevalent cause of CKD 
was hypertension. 

Results of folic acid, vitamin B12, 
homocysteine and hsCRp assays can be seen in 
Table 2. Normal-high B12 and folic acid levels 
show in 98.75% and 95% patients, respectively. 
Without folic acid supplementation, only 3.85% 
of subjects had low folic acid levels, and none 

of the non-vitamin B12 supplemented group 
had low vitamin B12 levels. About 61.3% of 
the subjects had high hsCRP levels. Meanwhile, 
high homocysteine was found in 75% of subjects 
and in 93.75% of subjects who have not received 
vitamin B12 supplementation. 

Among sub jec t s  g iven  fo l i c  ac id 
supplementations, high hsCRP was found in 61% 
of subjects, while 68.5% of subjects had high 
homocysteine levels. Meanwhile, in subjects 
who were not given folic acid supplementation, 

Table 1. Characteristics of subjects

Variables (N=80) Result

Age (years), mean (SD) 52.03 (SD 12.46)

Sex (n,%)

-- Male
-- Female

38 (47.5)
42 (52.5)

Duration of CKD diagnosis (years), median (IQR) 6.5 (6.75)
Duration of hemodialysis treatment (years), median (IQR) 5 (6.75)
Duration of hemodialysis (hours/session), median (IQR) 5 (0)
Qb (ml/min), median (IQR) 280 (50)
Qd (ml/min) 500
Ultrafiltration volume (ml), median (IQR) 3,700 (1,500)
Kt/V, mean (SD) 1.81 (0.36)
Weekly folate supplementation (mg/week), median (IQR) 35 (105)

-- No supplementation (n,%) 26 (32.5)
-- 35 mg/week (n,%) 21 (26.3)
-- 70 mg/week (n,%) 8 (10.0)
-- 105 mg/week (n,%) 25 (31.3)

Weekly vitamin B12 supplementation (mcg/week), median (IQR) 1,050 (4,650)
-- No supplementation (n,%) 17 (21.3)
-- Oral (n,%) 42 (52.5)
-- Parenteral (n,%) 9 (11.3)
-- Oral+parenteral (n,%) 12 (15)

BMI (kg/m2), mean (SD) 25.06 (4.68)
Cause of CKD (n,%)

-- Hypertension 31 (38.8)
-- Hypertension and diabetes 22 (27.5)
-- Glomerulonephritis 9 (11.3)
-- Kidney stones 5 (6.3)
-- Diabetes 3 (3.8)
-- Polycystic kidney disease 3 (3.8)
-- Preecclampsia 2 (2.5)
-- Nephrotoxic agents 2 (2.5)
-- Others 2 (2.5)
-- Undetermined 1 (1.3)

SD, standard deviation; IQR, interquartile range; CKD, chronic kidney disease; BMI, body mass index
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high hsCRP was found in 61% of subjects, 
and high homocysteine was found in 75% of 
subjects. Furthermore, in subjects given vitamin 
B12 supplementation, high hsCRP was found in 
60.94% of subjects, while high homocysteine 
was found in 70.31%. In subjects who were 
not given vitamin B12 supplementation, high 
hsCRP was found in 62.5% of subjects, and high 
homocysteine was found in 93.8% of subjects. 

We found a moderately negative correlation 
between serum folic acid and homocysteine level 
(p ≤0.001; r=-0.4228) and a weak correlation 
between serum vitamin B12 and homocysteine 
level (p=0.009; r=-0.2905) (Table 3); however, 
no correlation was found between folic acid and 
vitamin B12 with hsCRP levels.

We performed subgroup analysis according 
to the subject hsCRP level to determine the 
high-risk group’s correlation (hsCRP >3 mg/L, 
n=49). There is no difference found in folic acid, 
vitamin B12 and homocysteine levels between 
group (p>0.05) (Table 4). However, in high 

risk group, stronger correlations were observed 
both in serum folic acid (r=-0.561, p p ≤0.001) 
and vitamin B12 (r=-0.338, p=0.018) with 
homocysteine level. But, no correlations were 
observed between vitamin B12 and folic acid 
with hsCRP levels (Table 5).

Discussion
Most of our subjects had high folic acid 

and vitamin B12 levels. Even in those without 
supplementation, 96.16% of subjects had 
normal-high folic acid, and 100% had normal-
high vitamin B12 levels. A study by Fehrman-

Table 2. Folic acid, Vitamin B12, Homocysteine and hs CRP Measurement Results

Variables (N=80) Total

Folic acid 
Supplementation N (%)

p-value

Vitamin B12
Supplementation N (%)

p-value 
No 

26 (32.5%)
Yes 

54 (67.5%)
No 

16 (20.0%)
Yes 

64 (80.0%)
Folic acid - ng/mL
(median; IQR)

18.04 
(36.89)

11.65 (6.71) 27.92 
(56.36)

0.001* 12.18 (6.59) 24.61 (54.9) 0.006*

-- Low (N,%) 4 (5) 1 (3.85) 3 (5.56) 0.001* 0 (0) 4 (6.25) 0.003*

-- Normal (N,%) 35 (43.8) 22 (84.62) 13 (24.07) 14 (87.50) 21 (32.81)

-- High (N,%) 41 (51.2) 3 (11.54) 38 (70.37) 2 (12.50) 39 (60.94)

Vitamin B12 - pg/mL
(median; IQR)

1,695 
(58,286.5)

1,149.5 
(3,303)

1,817.5 
(145.227)

0.049* 1,017.5 
(1,224)

1,817.5 
(130,152.5)

0.023*

-- Low (N,%) 1 (1.25) 1 (3.85) 0 (0) 0.192 0 (0) 1 (1.56) 0.246

-- Normal (N,%) 22 (27.5) 9 (34.62) 13 (24.07) 7 (43.75) 15 (23.44)

-- High (N,%) 57 (71.25) 16 (61.54) 41 (75.93) 9 (56.25) 48 (75.0)

Homocysteine - μmol/L
(median; IQR)

20.85 
(11.45)

22 (13.8) 20.35 (11.6) 0.122 22 (13.05) 20.7 (12.45) 0.324

-- Low (N,%) 0 (0) 0 (0) 0 (0) 0.054 0 (0) 0 (0) 0.053

-- Normal (N,%) 20 (25) 3 (11.54) 17 (31.48) 1 (6.25) 19 (29.69)

-- High (N,%) 60 (75) 23 (88.46) 37 (68.52) 15 (93.75) 45 (70.31)

hsCRP - mg/L
(median; IQR)

4.7 (12.63) 4.1 (7) 4.9 (13.7) 0.801 7.4 (11.85) 4.3 (12.2) 0.923

-- <1,0 (N,%) 8 (10) 2 (7.69) 6 (11.11) 0.878 2 (12.50) 6 (9.38) 0.892

-- 1,0-3,0 (N,%) 23 (28.7) 8 (30.77) 15 (27.78) 4 (25.0) 19 (29.69)

-- >3,0 (N,%) 49 (61.3) 16 (61.54) 33 (61.11) 10 (62.5) 39 (60.94)

hsCRP, high-sensitivity C Reactive Protein (hsCRP); IQR, interquartile range; *) p < 0.05.

Table 3. Correlation between folic acid and vitamin B12 
to hsCRP and homocysteine level

Variables r p-value
Folic acid and hsCRP -0.0535 0.637
Folic acid and homocysteine -0.4228 0.001*
Vitamin B12 and hsCRP -0.1443 0.202
Vitamin B12 dan homocysteine -0.2905 0.009*
hsCRP, high-sensitivity C Reactive Protein; *) p<0.05.
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Table 4. Folic acid, vitamin B12 and homocysteine comparisson between cardiovascular risk group.

Variables (N=80) Total
Cardiovascular risk 

p-valueHigh 
49 (6.13%)

Low 
31 (38.7%)

Folic acid - ng/mL
(median; IQR)

18.04 (36.89) 17 (39.01) 18.85 (28.52) 0.976

Low (N,%) 4 (5%) 3 (75.00%) 1 (25.00%) 0.785
Normal (N,%) 35 (43.8%) 22 (62.86%) 13 (37.14%)
High (N,%) 41 (51.2%) 24 (58.54%) 17 (41.46%)
Vitamin B12 - pg/mL
(median; IQR)

1,695 (58,286.5) 1,446 (50,495) 1,918 (168,218) 0.388

Low (N,%) 1 (1.25%) 0 (0%) 1 (100.00%) 0.352
Normal (N,%) 22 (27.5%) 15 (68.18%) 7 (31.82%)
High (N,%) 57 (71.25%) 34 (59.65%) 23 (40.35%)
Homocysteine - μmol/L
(median; IQR)

20.85 (11.45) 20.7 (10.5) 22.2 (11.3) 0.122

Low (N,%) 0 (0%) 0 (0%) 0 (0%) 0.895
Normal (N,%) 20 (25%) 12 (60.00%) 8 (40.00%)
High (N,%) 60 (75%) 37 (61.67%) 23 (38.33%)

IQR, interquartile range.

Table 5. Subgroup analysis in subjects according to high sensitivity C-reactive protein.

Variables
hsCRP<3.0

n=31 (38.75%)
hsCRP>3.0

n=49 (61.25%)
r p-value r p-value

Folic acid and hsCRP -0.141 0.439 -0,059 0,686
Folic acid and homocysteine -0.250 0.175 -0,561 <0,001*
Vitamin B12 and hsCRP -0.445 0.012* 0,014 0,925
Vitamin B12 dan homocysteine -0.205 0.269 -0,338 0,018*

hsCRP, high-sensitivity C Reactive Protein; *) p<0.05.

Ekhol et al.25 in 2008 also demonstrated a high 
level of vitamin B12 in the dialysis population. 

Many things can contribute to the elevated 
levels of vitamin B12 in hemodialysis patients. 
First, the high dose (5,000 mcg/session) of 
intradialytic parenteral vitamin B12 and oral 
vitamin B12 supplementation among the 
dialysis population can not be removed by 
dialysis. Vitamin B12 (C63H88CoN14O14P) 
has a molecular weight of 1,355 Daltons.26-27 
This molecule is categorized as middle 
molecules (500-15,000 Daltons) alongside 
insulin and ß-2 microglobulin and therefore, it 
can not be removed by dialyzer.27 

Second, folic acid and vitamin B12 could 
be deposited in the body for an extended period 
(1-1.5 years for folic acid and 3-5 years for 
vitamin B12). Third, in chronic kidney disease, 
the production of transcobalamin II is decreased. 
Transcobalamin II protein functions as a 
vitamin B12 transporter in the small intestine.28 

Therefore, vitamin B12 uptake by tissues is 
reduced.10,29

Elevated levels of hsCRP in the majority 
(61.3%) of the subjects are closely related 
to a chronic inflammatory state. This marker 
was chosen because of its consistency with 
cardiovascular risk, comparable with systolic 
blood pressure and total cholesterol.30 A study by 
Bazeley et al. in chronic kidney disease patients in 
10 countries showed an increase in hsCRP related 
to increased mortality.11 Large cardiovascular 
studies, such as the JUPITER study, have shown 
that hsCRP >2mg/L is a strong indication of 
therapy, and a marked decrease in cardiovascular 
risk was observed after therapy.30   We also 
found that hyperhomocysteinemia is prevalent 
in most  hemodialysis  pat ients  (75%). 
Hyperhomocysteinemia is proven to be related 
to arterial thrombosis and atherosclerosis. 
A study by Pastore et al.31 showed that 
hyperhomocysteinemia occurs in more than 
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90% of dialysis patients.
We found that folic acid and vitamin 

B12 level was negatively correlated with 
homocysteine level, which is consistent with 
the results of a study conducted by Nand et al., 
who had such evaluation in the non-hemodialysis 
CKD population.7 In the subgroup analysis, 
we found a moderate correlation of folic acid 
and homocysteine in the group of patients with 
hsCRP levels of > 3.0 mg/dL. We also found 
a mild correlation between vitamin B12 and 
homocysteine levels. This phenomenon could 
describe the protective effect that could only be 
seen in high-risk patients.

Our study also showed that vitamin B12 
level and hsCRP was negatively correlated in 
low-risk patients. There is speculation that some 
microelements decrease during inflammation. 
However, a previous study reported that 
inflammation has no impact on the level of 
vitamin B12.31. There is also inconsistency in the 
results between the two groups. In the low-risk 
group, there was negative correlation, while the 
high-risk group, had positive correlation even 
though not statistically significant. 

Selection bias in this study is unlikely to 
occur because the inclusion and exclusion criteria 
were appropriate and consistently applied in 
this study. Likewise, with information bias and 
measurement bias, those biases are unlikely 
to occur in this study because the data and 
parameters studied were measured directly and 
obtained from medical records. 

Theoretically, we did not find potential 
confounders in the relationship between the 
variables studied. Therefore, we did not perform 
multivariate analysis. However, we identified 
a modifier effect in cardiovascular risk, which 
we then performed subgroup analysis. There 
is a possibility that our findings were found by 
chance. This may be due to the relatively small 
sample size.

Moreover, we did not measure the duration 
of folic acid and vitamin B12 supplementation 
and  the variation in folic acid and vitamin B12 
supplementation and intake among patients. 
Further research is needed to confirm these 
findings, and a randomized controlled trial study 
is recommended to see biological plausibility and 

time relationship. 
Despite the above limitations, our study 

is the first study in Indonesia assessing the 
serum folic acid and vitamin b12 levels in the 
CKD population and their relationship with 
homocysteine and hsCRP levels. We had an 
88.88% response rate which means our study 
can be implemented to our eligible population. 
However, generalization to all CKD patients 
needs cautions since we only included patients 
with stable conditions and had no comorbidity 
nor other conditions that can affect folic acid 
and B12 absorptions. In addition, we studied 
patients with CKD who underwent twice-weekly 
hemodialysis while previous studies were mostly 
done in thrice-weekly hemodialysis patients. We 
suggest conducting randomized, double-blind 
clinical trials to compare the benefits of each 
treatment.

Conclusion
In conclusion, there is a negative correlation 

between serum vitamin B12 and folic acid 
with homocysteine levels. Moreover, in a high 
cardiovascular risk subject, we found stronger 
correlations between folic acid and homocysteine 
levels and also vitamin B12 and homocysteine 
levels. Our findings suggest that supplementation 
of FA and vitamin B12 might more give 
benefit in high risk cardiovascular (hsCRP>3) 
hemodialysis patients
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Abstrak
Latar Belakang: Toksisitas besi pada jantung merupakan penyebab utama kelainan jantung pada pasien-

pasien thalassemia. Modalitas utama untuk mendeteksi toksisitas besi pada jantung adalah dengan magnetic 
resonance imaging (MRI) T2* yang ketersediaannya terbatas. Penelitian ini bertujuan untuk mengetahui korelasi 
antara serum ferritin dan toksisitas besi pada jantung dengan fungsi jantung (fraksi ejeksi dan rasio E/A) pada 
penderita thalassemia beta bergantung transfusi. Metode: Penelitian potong lintang dilakukan di Poliklinik 
Thalassemia Dewasa Rumah Sakit Cipto Mangunkusumo, Indonesia dari Desember 2017 hingga Maret 2018. 
Analisis statistik menggunakan uji korelasi Pearson atau Spearman antara nilai MRI T2* dengan fraksi ejeksi 
dan rasio E/A. Hasil: Median dari rerata 4 bulan kadar ferritin serum adalah 5130 ng/mL. Rerata  nilai MRI 
T2* jantung adalah 24,96 ms.  Hemosiderosis jantung berat terjadi pada 11,3 % subjek. Kadar  ferritin serum 
berkorelasi lemah dengan toksisitas besi pada jantung (r=-0,272, p=0,032) dan fraksi ejeksi (r=-0,283, p=0,026),  
tetapi toksisitas besi pada jantung tidak berkorelasi dengan fraksi ejeksi dan rasio E/A. Kesimpulan: Kadar 
ferritin serum berkorelasi lemah dengan toksisitas besi dan fungsi sistolik jantung, tetapi toksisitas besi pada 
jantung tidak berkorelasi dengan fungsi sistolik dan diastolik jantung. 

Kata kunci: Tosksisitas besi pada jantung, ferritin serum , fungsi sistolik, fungsi diastolik, MRI T2* jantung.

Abstract
Background: Cardiac iron toxicity is a major cause of mortality in transfusion-dependent beta-thalassemia 

major patients. The main modality for detecting cardiac iron toxicity is MRI T2* with limited availability. 
This study aims to obtain iron toxicity profiles in transfusion-dependent beta-thalassemia patients; to see a 
correlation between iron toxicity and cardiac function. Methods: We conducted a cross-sectional study at the 
Adult Thalassemia Polyclinic of Cipto Mangunkusumo Hospital, Indonesia from December 2017 to March 2018. 
We performed the statistical analysis using Pearson/Spearman Test comparing MRI T2* values with ejection 
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fraction and E/A ratio. Results: The median of 4-months mean of ferritin levels was 5130 ng/mL. The mean 
for cardiac T2* was 24.96 ms. Severe cardiac hemosiderosis (mean cardiac MRI T2* < 10 ms)  occurred in 
11.3% of the subjects.  There was weak correlation between serum ferritin with cardiac iron toxicity (r=-0.272, 
p=0.032) and ejection fraction (r=-0.281, p=0.013). But, there was no correlation between cardiac iron toxicity 
with ejection fraction and E/A ratio. Conclusion: Serum ferritin correlated weakly with cardiac iron toxicity 
and cardiac systolic function. Meanwhile, there was no correlation between cardiac iron toxicity with cardiac 
systolic and diastolic function.

Keywords: cardiac iron toxicity, serum ferritin, systolic function, diastolic function, cardiac MRI T2*.

Introduction
Thalassemia is one of the most common 

genetic disorders, affecting 4.83% of the 
population worldwide.1 Advances in the 
treatment of thalassemia major has resulted 
in better prognoses of the patients. Therefore, 
those with thalassemia major could survive up to 
third or fourth decade of life. A long-term study 
reported that 68% of patients with thalassemia 
major could survive to their mid-30s.2,3 Severe 
anaemia in thalassemia major requires regular 
transfusion since early age.4 Regular transfusion 
leads to an improvement in the quality of life; 
however, it results in new problems; these 
include iron overload, which may cause cardiac 
disease, endocrinopathy,  and liver disease.5

Cardiac disease could be manifested by 
cardiomyopathy. Cardiomyopathy due to 
iron overload is the leading cause of death in 
thalassemia major patients. In several countries, 
this mortality may be up to 70%.5 Cardiac 
siderosis usually progresses without symptoms 
for several years. The onset of symptoms of 
heart failure is associated with a high likelihood 
of mortality. The time between the onset of 
symptoms and death is usually quite short and 
ranges from 6 - 12 months. If patients with 
cardiac iron accumulation can be identified 
early, this would be very helpful because 
chelation therapy could be started aggressively.6,7 
Several international publications showed that 
cardiac iron toxicity in various countries vary 
greatly, with a range of 30-85 %.8 During the 
Coronavirus 2019 (COVID-19) pandemic, 
people with haemoglobin disorders, including 
thalassemia are considered high risk for severe 
disease.9 Mortality in COVID-19 is also linked 
to cardiovascular disease. Therefore, assessment 

of cardiac function is critical in determining the 
prognosis of such patients.

Cardiac magnetic resonance imaging (MRI)
T2* is the recommended modality for detecting 
iron toxicity and is the only non-invasive way 
to identify the severity of iron deposition in the 
myocardium. The cardiac T2* is the time taken 
for the signal decay from the myocardium and 
is expressed in milliseconds. The more iron 
deposits in the myocardium the lower the value 
of T2*. Thus, the more severe the cardiac iron 
toxicity the lower the cardiac T2* value. The 
values ​​used as a reference are <10ms as severe 
hemosiderosis, 10 - 20ms as mild to moderate 
hemosiderosis, and normal if T2*>20ms. In 
addition to diagnosing iron toxicity, cardiac MRI 
T2 * is also used to determine and monitor iron 
chelation therapy. Cardiac MRI T2 * can also be 
used to predict the occurrence of heart failure. A 
value of less than 10 ms predicts heart failure, 
while a value of more than 20 ms predicts that 
heart failure will not occur for the following year. 
A Cardiac MRI T2 * is recommended once a year 
to assess iron toxicity and effectiveness of iron 
chelation.10,11 However, in Indonesia, the MRI 
T2* examination is only available in four centres, 
i.e. Aceh, Jakarta, Bandung and Surabaya (three 
of them in the Java Island).  MRI is not available 
in the central and eastern region of Indonesia. 
Therefore, some centres utilize serum transferrin 
saturation and ferritin as surrogate markers of 
iron overload.

Cardiac iron toxicity is associated with 
cardiac dysfunction. Echocardiography can give 
a picture of the patient’s systolic and diastolic 
function. The systolic function is assessed 
from the left ventricular ejection fraction. An 
ejection fraction below 50% indicates impaired 
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ventricular contractility. Damage caused by 
iron mediated generation of free radicals is 
one of the main mechanism of cardiomyocyte 
damage.12 The higher the cardiac iron toxicity, 
the lower the ejection fraction or left ventricular 
systolic function and the higher the risk of heart 
failure.11,13 Some echocardiographic parameters 
can be used to assess diastolic function. One of 
them is the blood flow through the mitral valve, 
which is the ratio of the blood flow velocity in 
the early diastolic phase to the advanced diastolic 
phase or known as the E / A ratio.14 According 
to several studies, diastolic dysfunction occurs 
earlier than systolic dysfunction in adult 
transfusion dependent thalassemia patients.14 
Echocardiography is a simple bedside diagnostic 
procedure which is available in every regional 
hospital. The device is portable, lightweight, 
and can be operated even in remote healthcare 
facilities. In addition, echocardiography can 
detect diastolic dysfunction, which is known to 
be related to cardiac siderosis.15

Limited availability of MRI T2* inspired to 
study correlation of serum ferritin and cardiac 
iron toxicity with cardiac function; systolic and 
diastolic in adults with transfusion-dependent 
beta thalassemia major. This study describes  
data of Thalassemia’s cardiac function patients 
in Indonesia because differences in transfusion 
practices such as inadequate transfusion due 
to donor shortage might interfere with cardiac 
function by causing anemic heart disease.

Methods
This was a cross-sectional study of 62 

patients with transfusion-dependent beta 
thallassema major, conducted by evaluating the 
medical records of beta-thalassemia patients ≥18 
years of age who were transfusion dependent 
and who came for a reguler check at the Adult 
Thalassemia Polyclinic, Department of Internal 
Medicine, Cipto Mangunkusumo Hospital, 
Jakarta, Indonesia. The study was conducted 
from December 2017 to March 2018.

The diagnosis of thalassemia had been made 
with high-performance liquid chromatography 
/ HPLC or microcapillary method included in 
this study. We excluded patients who had acute 
inflammation (temperature> 38oC), congenital 

heart abnormalities, acute heart failure, and 
claustrophobia.

The parameters that were used to determine 
ferritin level,  the iron toxicity, systolic function, 
and diastolic function were cardiac MRI T2*, 
ejection fraction and E/A ratio. The mean ferritin 
serum was obtained from medical records for 
four months and categorized into values of ​​
<1000ng / mL, 1000-2500 ng / mL, and >2500 
ng / mL. MRI T2* values ​​were grouped as severe 
hemosiderosis (T2* <10 ms), mild-moderate 
hemosiderosis (T2* 10-20 ms) and normal (T2* 
>20 ms). The E/A ratio was categorized as mild, 
moderate and severe diastolic dysfunction (E / A 
<1; 1-2; and >2). 

Data collection was processed by using the 
SPSS 20 program for Windows. The analysis 
was performed by testing the Pearson conversion 
coefficient (r) for normal distribution data or 
Spearman conversion coefficient (rho) for 
abnormal data distribution. All patients were 
given an oral and written explanation of the 
objectives, benefits, and research procedures.  
All patients agreed and gave their informed 
consent. This study was approved by the Ethical 
Committee of Faculty of Medicine, Universitas 
Indonesia.

Results
Sixty-two patients who had undergone MRI 

and echocardiography were willing to take part 
in the study, 26 (41.6%) were females and 36 
(58.1%) were male. The median age was 22 
(18-39) years. The number of patients with 
beta-thalassemia was 34 (54.8%) and beta-
thalassemia HbE was 28 (45.2%). The medan 
of 4-months mean of ferritin level was 5130 
ng/mL (741-18605). The number of patients 
with serum ferritin above 2500 ng / mL was 52 
(83.9%), 1000-2500 ng / mL was 9 (14.5%), and 
under 1000ng / mL was 1 (1, 6%).  Iron overload 
(Transferin saturation ≥50%) was found in 59 
patients (95.2%). Twenty-nine patients used 
Deferiprone; five used Deferasirox, five used 
Deferoxamine and 23 used combination iron 
chelators. (Table 1)

The mean value of cardiac MRI T2* was 
24.96 ms. Cardiac iron toxicity (Cardiac MRI 
T2* < 10 ms and 10-20 ms) was seen in 38.7% 
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patients.  Mild-moderate hemosiderosis (Cardiac 
MRI T2* 10-20 ms) was found in in 27.4% 
patients.  Severe hemosiderosis (Cardiac MRI 
T2* < 10 ms) was found in 11.3% patients. 
The mean ejection fraction was 67.55 %. Mean 
Diastolic dysfunction E/A 1-2 and >2 was seen 
in all patients, 57 (91,9%) patients with moderate 
diastolic dysfunction and five patients with 
severe diastolic dysfunction E/A > 2 (Table 1).

Correlation Between Cardiac Iron Toxicity 
with Cardiac Function

There was no correlation between  cardiac 
T2 * and ejection fraction (r = -0.076, p = 0.556). 
There was no correlation between cardiac T2 * 
and E / A ratio (r = -0.136, p = 0.292). Thus, there 
was no correlation between cardiac iron toxicity 
with cardiac function (Figure 1).

Correlation Between Iron Overload with Iron 
Toxicity, Systolic Function, and Diastolic 
Function

There was a weak negative correlation 
between serum ferritin and MRI T2* (r = -0.272, 
p = 0.032). However, no correlation was found 
between transferrin saturation and MRI T2* 
values (r =-0.084, p = 0.514). (Figure 2)

This study also found weak negative 
correlation between ferritin and ejection fraction 
(r = -0.283, p = 0.026).  There was no correlation 
between transferrin saturation and ejection 
fraction (r = 0.097, p = 0.453). (Figure 3) Also, 
no correlation was found between ferritin and 
transferrin saturation with diastolic function (r 
= 0.073, p = 0.575 and r = 0.009, p = 0.946, 
respectively). (Figure 4)

Table 1. Clinical, biochemical and cardiac characteristics of the patients of Thalassemia 
β-dependent transfusion.

Characteristics N= 62
Sex, n (%)

-- Male 36 (58.1)
-- Female 26 (41.6)

Age (years), median (min-max) 22 (18-39)
Genotype diagnosis, n (%)

-- Beta-thalassemia 34 (54.8)
-- Thalassemia beta/HbE 28 (45.2)

Pre-transfusion haemoglobin, Mean (SD) 8.51 (1.23)
Transferrin saturation (%), median (min-max) 100 (34-107)

-- ≥50%, n (%) 59 (95.2)
-- <50%, n (%) 3 (4.8)

4 Months-mean of Ferritin serum,(ng/mL), median (min-max) 5130 (741-18605)
-- <1000 ng/mL, n (%) 1 (1.6)
-- 1000-2500 ng/mL, n (%) 9 (14.5)
-- >2500 ng/mL, n (%) 52 (83.9)

Iron chelation, n (%)
-- Deferiprone 29 (46.8)
-- Deferasirox 5 (8.1)
-- Deferoxamine 5 (8.1)
-- Combination 23 (37.1)

Cardiac MRI T2*, mean (SD) 24.96 (12.13)
-- <10 ms 7 (11.3)
-- 10-20 ms 17 (27.4)
-- >20ms 38 (61.8)

Ejection fraction, mean (SD) 67.55 (6.50)
E/A ratio 1.51 (1.10-2.70)
E/A category, n (%)

-- <1 0 (0)
-- 1-2 57 (91.9)
-- >2 5 (8.1)
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A B

Figure 1. Correlation Between Cardiac Iron Toxicity with Ejection Fraction (A) and E/A ratio (B)

8

A B

Figure 2. Correlation Between serum ferritin with MRI T2* (A) and transferrin saturation with MRI T2* values (B)

A  B 

Figure 3. Correlation Between serum ferritin with ejection fraction (A) and transferrin saturation with ejection fraction (B)
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Discussion
The median of 4-months ferritin serum in this 

study was 5130 ng/mL. Amrita et al16 in 2020 
found that the mean ferritin level in transfusion-
dependent beta thalassemia in Surabaya was 
5137.8 ng/mL and the median age was  23 years 
old, which is almost exactly identical to this 
study because study was done in same country. 
The Turkish Study  found  less than both study 
(2,072 ng/mL).17  

This study showed 38.7% subjects had mean 
cardiac T2*<20 ms. Studies in other countries 
showed 30-85% subjects had mean cardiac T2 
* <20 ms.8 Patton et al showed 74% subjects 
had the cardiac T2* < 20 ms, while a study in 
Thailand showed 7.8% subjects had  abnormal 
cardiac T2* MRI values because  12.1% of the 
subjects were non-transfusion dependent.18 

The mean ejection fraction of this study was 
67.55 % which wasalmost as similar as those in 
a study by Chinprateep, et al18 that  showed the 
mean ejection fraction of  63.59%. Chinprateep 
et al.18 showed slightly lower ejection fraction 
values than this study (63.59% vs 67.55%) 
because the mean age of the subjects was older 
than this study  (27.5 years vs 22 years).

All of the subjects in this study had  
impairment of diastolic function though only 
38.7% subjects had abnormal cardiac MRI T2*.  
Chinprateep, et al18 found 89.5% subjects with 
mean age of 27.5 years old already had diastolic 
dysfunction but only 7.2% subjects had had 
abnormal cardiac MRI T2*. This data proved 
that diastolic dysfunction has happened before 

abnormal cardiac MRI T2*.18 Therefore, diastolic 
dysfunction can be used for early detection of 
iron toxicity.

There was a weak correlation between serum 
ferritin and cardiac MRI T2* (r=-0.272, p=0.032) 
in this study. Study by Yuksel et al.17 found 
moderate negative correlation between ferritin 
and cardiac MRI T2* values (r=-0.34, p=0.009). 
The Turkish study got moderate correlation.  
Patton et al19 also showed a moderate negative 
correlation between serum ferritin and cardiac 
MRI T2*. 

No correlation between cardiac MRI T2* 
and ejection fraction was found in this study. 
Patton, et al19 and Alpendurada, et al20 showed 
a correlation between iron toxicity and  systolic 
cardiac function,  however mean T2* was lower 
(13.4 and 18.4 ms) and hemosiderosis was seen 
in more than 50% of study patients. Patton, et al19 
found that marked decrease in cardiac function 
was found in subjects with cardiac MRI T2*<10 
ms, indicated by median ejection fraction of 
49%.  According to Penell, et al8,21, the ejection 
fraction would decline at an advanced stage of 
cardiac hemosiderosis. The value of MRI T2* 
and cardiac function has a weak correlation 
until it reaches its critical values when the 
deterioration of cardiac function occurs rapidly.19 
Approximately 61,8% of subjects of this study  
has normal T2* value, therefore mean of EF 
of this study was normal. This study failed to 
show correlation between iron toxicity and 
cardiac function, particularly ejection fraction. 
Cardiac failure in thalassemia patients, caused 

 BA

Figure 4. Correlation Between serum ferritin with diastolic function (A) and transferrin saturation with diastolic function  (B)
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by systolic dysfunction, occurrs at the late stage 
of the disease. 

This  study showed no correlation between 
iron toxicity and diastolic dysfunction. There 
were  no subjects  who had normal diastolic 
dysfunction in this study. However, several 
other studies showed iron toxicity and diastolic 
dysfunction correlation. Djer et al22 found a 
correlation between MRI T2 * and the E / A 
ratio.  Aessopos et al23also showed a weak 
correlation between  MRI T2 and  E / A *. 
Diastolic dysfunction, however, occurrs earlier 
than systolic dysfunction.14

This study showed a weak correlation 
between serum ferritin and left ventricular 
ejection fraction. The same as this study,  Akpinar 
et al20 showed a weak correlation between both. 
But this study didn’t show correlation between 
serum ferritin and  diastolic function because 
there were no subject who had normal diastolic 
function.  Nisli et al24 and Akpinar et al20 found a 
correlation between serum ferritin and diastolic 
function, compared the diastolic function with 
healthy control subjects.  This is due to the 
fact that from the three different forms of iron 
in myocytes, labile cellular iron (LCI) is the 
most toxic. It is only when ferritin converts 
to LCI that it leads to impaired contractility 
and congestive cardiac failure. Besides that 
immunoinflammatory and genetic factors 
also contribute such as myocarditis, the HLA 
genotype and apolipoprotein E genotype.11

This study showed correlation between 
serum ferritin level and iron toxicity and 
correlation between serum ferritin level and 
systolic function, but did not show correlation 
between iron toxicity and cardiac function. 
Learning from other studies about iron toxicity 
and cardiac function, this correlation depends 
on the proportion of subjects with cardiac iron 
toxicity. More proportion of subjects with 
cardiac iron toxicity means stronger correlation 
to systolic dysfunction. But, correlation between 
iron toxicity and diastolic dysfunction would be 
marked if the proportion of subjects with iron 
toxicity was lesser because diastolic dysfunction 
has happened before severe iron toxicity. 

Limitation of the Study
This study was a correlation study that did 

not account for other factors that contribute 
to cardiac dysfunction in Thallasemia patients 
beyond iron toxicity. The results from several 
studies can be concluded that cardiac toxicity in 
Thallasemia patients were influenced by other 
factors beyond iron toxicity. Studies that involve 
many factors beyond iron toxicity should be 
done. 

Conclusion
Serum ferritin correlated weakly with iron 

toxicity and ejection fraction but did not correlate 
with diastolic function.	 There is no correlation 
between cardiac iron toxicity with cardiac 
systolic and diastolic function. 
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ABSTRAK
Latar belakang: Point-of-care ultrasound (POCUS) mulai banyak digunakan dalam bidang Ilmu Penyakit Dalam. 
Pelatihan Ultrasonografi telah menjadi bagian dari Program Pendidikan Dokter Spesialis (PPDS) Ilmu Penyakit 
Dalam. Tujuan penelitian ini adalah untuk menilai persepsi peserta PPDS mengenai kompetensi dan kebutuhan 
akan POCUS. Metode: Peneliti melakukan studi deskriptif potong-lintang dengan menggunakan data sekunder dari 
survei internal peserta PPDS IPD di Fakultas Kedokteran Universitas Indonesia. Survei tersebut dilakukan untuk 
evaluasi dan perbaikan pada PPDS. Hasil: 175 dari 197 (88,8%) peserta PPDS mengikuti survei. 99,4% subjek 
setuju POCUS merupakan ketrampilan yang harus dimiliki selama PPDS. Namun hanya 40% subjek menilai mereka 
mampu melaksanakan POCUS. Enam puluh dua persen peserta PPDS menyatakan durasi pelatihan USG selama 
PPDS belum cukup. Subjek menilai ketrampilan yang paling penting ialah USG hepatobilier, paru, jantung, ginjal 
dan tindakan yang dipandu USG. Kesimpulan: Penelitian ini menyatakan bahwa pelatihan POCUS dibutuhkan 
oleh peserta PPDS IPD karena mayoritas dari subjek menyatakan bahwa mereka tidak mampu melaksanakan USG. 
Optimalisasi pelatihan yang telah ada harus dilakukan untuk memastikan kecakapan peserta PPDS.

Kata kunci: Ilmu penyakit dalam, program pendidikan dokter spesialis, ultrasonografi.

ABSTRACT
Background: Point-of-care ultrasound (POCUS) is increasingly utilized in internal medicine   field. Ultrasound 
training has been part of the training provided in the Internal Medicine Residency Program (IMRP). The aim of 
this study is to examine the residents’ needs and perceptions regarding their competency and needs of POCUS.  
Methods: We conducted a cross-sectional descriptive study using secondary data from a survey  among internal 
medicine residents at the Faculty of Medicine Universitas Indonesia, Cipto Mangunkusumo National General 
Hospital. The survey was conducted to evaluate and improve the curriculum in IMRP. Results: A total of 175 out 
of 197 residents (88.8%) completed the questionnaire. Almost all the residents (99.4%) agreed that POCUS is a 
beneficial must-have skill during residency. Nevertheless, only 40% of residents identified themselves as competent in 
POCUS. Sixty-two percent residents reckoned that the training received during the residency program is insufficient. 
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introduction
Point-of-care ultrasound (POCUS) is 

increasingly used in many specialties, including 
internal medicine (IM). The interesting aspect 
of POCUS is its application in point-of-care or 
bedside settings. This makes POCUS a goal-
directed and focused tool in answering brief 
yet important clinical questions regarding the 
patients’ symptoms.1 Recent data shows that 
POCUS improves diagnostic accuracy and 
timeliness, shortens the time to definitive therapy, 
and reduces the risk of blind procedures.1 
Furthermore, POCUS can be used in various 
clinical scenarios, not only in emergency, but 
also in ward and outpatient clinic settings. 

For internists, POCUS is an emerging and 
relatively new skill in daily clinical practice. 
Nevertheless, the Indonesian College of Internal 
Medicine requires internists to be competent in 
abdominal ultrasounds and various emergency 
scenarios that would benefit from ultrasound (US) 
use. To achieve that competence, US training has 
already become part of the training provided 
in the Internal Medicine Residency Program 
(IMRP), Faculty of Medicine Universitas 
Indonesia and Cipto Mangunkusumo National 
General Hospital. However, there is limited data 
about the optimal content and duration of the 
training program. To date, in Indonesia, no data 
has been published the IM residents’ perception 
of the need for and competence acquisition of 
US skills during residency training.

An online survey regarding residents’ 
perception of ultrasonography training was 
conducted at our institution by the IMRP during 
February-March 2020. The primary objective 
of the survey was to evaluate and improve the 
overall curriculum in IMRP. We carried out a 
descriptive study presenting secondary data 
analysis of the survey to further investigate 
the residents’ needs and aspiration  regarding 
ultrasound training. In the future, the results 

of this study are expected to form the basis for 
the development and formulation of a POCUS 
training program, as well as a US curriculum 
for IM residents at the Faculty of Medicine 
Universitas Indonesia, Cipto Mangunkusumo 
National General Hospital.

METHODs
We conducted a cross-sectional descriptive 

study using secondary data from a survey 
among IM residents at the Faculty of Medicine 
Universitas Indonesia, Cipto Mangunkusumo 
National General Hospital. The survey was 
organized in February-March 2020 by the 
IMRP at the Faculty of Medicine Universitas 
Indonesia. The survey was part of the evaluation 
and improvement program for overall curriculum 
in IMRP. The content of the questionnaire was 
developed by three researchers: an attending 
physician from the IM department, and two chief 
IM residents.

The survey was disseminated on February 
18, 2020, using an online survey tool (www.docs.
google.com/forms). All IM residents  from the 
Faculty of Medicine Universitas Indonesia, Cipto 
Mangunkusumo National Hospital who had 
already begun their clinical rotations were invited 
to fill out the questionnaire. An invitation and 
regular reminder for this survey was distributed 
by the Internal Medicine Resident Committee 
(IMRC) between February 18, 2020 and March 
8, 2020. 

The questionnaire consisted of 18 questions 
concerning demographic data, the current US 
training and practice, and the residents’ needs, 
perceived competence, limitations, and future 
expectations regarding US training during the 
residency program. At the beginning of the 
questionnaire there was also a brief illustration 
of what POCUS is. In the questionnaire, we 
divided the applications of POCUS into nine 
categories: (1) heart (pericardial effusion, 

They indicated that the most useful skills are US of hepatobiliary, lungs, heart, kidneys, and US-guided procedures. 
Conclusion: This study confirms that there is a need for POCUS training for   IM residents, as the majority perceived 
themselves as unable to perform US. It is necessary to optimize the training provided to ensure proficiency. 

Keywords: Internal medicine, residency, ultrasonography.



Vol 53 • Number 3 • July 2021                                             Internal medicine residents perception of point of care

301

cardiac tamponade, ejection fraction, and 
tricuspid annular plane systolic excursion), 
(2) lung (pneumothorax, pleural effusion, 
lung edema, pneumonia, and lung mass), (3) 
vena cava (collapsibility index), (4) renal tract 
(hydronephrosis, urinary tract stones, acute 
kidney disease, and chronic kidney disease), 
(5) hepatobiliary (acute hepatitis, chronic liver 
disease, cirrhosis, splenomegaly, biliary duct 
dilatation, cholelithiasis, and choledocolithiasis), 
(6) intestinal and pancreas (acute pancreatitis, 
pancreatic mass, acute appendicitis, small 
bowel obstruction, inflammatory bowel disease), 
(7) deep vein thrombosis, (8) procedures 
(abdominal paracentesis and thoracocentesis), 
and (9) musculoskeletal (joint effusion). The 
full text of the survey can be found in Appendix. 
We extracted and analyzed the data in June 
2020 using Microsoft Excel. The results of 
the survey were presented as descriptive 
statistics  as frequencies and percentage. The 
study was approved by the Health Research 
Ethics Committee of the Faculty of Medicine 
Universitas Indonesia and Cipto Mangunkusumo 
National General Hospital (Reference no. KET-
734/UN2.F1/ETIK/PPM.00.02/2020).

RESULTS
A total of 175 out of 197 residents completed 

this survey, yielding a response rate of 88.8%. 
The survey was voluntary and limited to 1 month 
period of dissemination. There were 22 residents 
who did not fill the survey. The demographics of 
the respondents are shown in Table 1.

The first part of the questionnaire consists 
of the questions concerning the residents’ 
perception of the utility of POCUS. Almost all 
the residents (99.4%) agreed that POCUS is a 
must-have skill during residency training. All 
the residents agreed that POCUS is beneficial 
for improving the accuracy and timeliness 
of diagnosis in various conditions. They all 
agreed that POCUS can be used as a tool to 
ensure prompt management for various acute 
conditions, whether in the emergency room, 
wards, or outpatient clinics. The respondents’ 
perception of which core applications of POCUS 
are useful for IM residents and internists are 
shown in Table 2. 

Table 1. Demographic characteristic of respondents.
Demographics N (%) 

Age (years)
26-30 122 (69.7)
31-35 46 (26.3)
36-40 7 (4)

Sex
Male 88 (50.2)
Female 87 (49.8)

Residency (year)
1 21 (12)
2 45 (25.7)
3 43 (24.6)
4 43 (24.6)
5 20 (11.4)
6 3 (1.7)

Ultrasound training 
Yes 135 (77.1)
No 40 (22.9)

Ultrasound machine available at 
workplace

Yes 140 (80)
No 35 (20)

Frequency of exercising POCUS 
during the last 1 year

Never 66 (37.7)
< 12 times in 1 year 77 (44)
12-24 times in 1 year 29 (16.6)
> 24 times in 1 year 3 (1.7)

Table 2. The most useful core applications indicated by 
respondents.

Core applications Yes
N (%)

No
N (%)

Musculoskeletal 97 (55.4) 78 (44.6)
Procedures 152 (86.9) 23 (13.1)
Deep vein thrombosis 103 (58.9) 72 (41.1)
Intestinal and pancreas 109 (62.3) 66 (37.7)
Hepatobiliary 165 (94.3) 10 (5.7)
Renal tract 146 (83.4) 29 (16.6)
Vena cava 121 (69.1) 54 (31.9)
Lung 159 (90.9) 16 (1.1)
Heart 149 (85.1) 26 (14.9)

The second part of the questionnaire focused 
on the current use of US application and the 
residents’ perception of their competence. Less 
than half of the residents (40%, n=70) identified 
themselves as competent in POCUS. Only 24 
residents from year 4 (55.8%) and 9 residents 
from year 5 (45%) felt that they were competent 
to perform POCUS. The perceived competence 
of the residents for various US applications is 
shown in Figure 1. Out of the 135 respondents 
who had already received US training, 113 
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(83.7%) felt that the training was insufficient. 
Forty-six percent of fourth-year residents and 
40% of fifth-year residents reported that they had 
performed less than 12 POCUS examinations 
during the past year. If the residents had indeed 
performed ultrasounds themselves, the most 
common applications were hepatobiliary (42%, 
n=74), lung (40%, n=71), and US-guided 
procedures (36%, n=63). 

The last part of the questionnaire was 
about limitations in acquiring competence 
and the residents’ future expectations. Eighty 
percent of the respondents indicated the 
inadequacy of the US training as a major 
barrier. Other limitations were insufficient 
time to practice the skills needed, inadequate 
supervision from the instructors or attendings 
and uneven availability of the US machine at 
each workplace (Table 3). 

All respondents agreed that POCUS skills 
might be needed and used in the next five 
years, when they are expected to be internists. 
All the respondents agreed that POCUS core 
applications must be taught during the residency 
program. The top five core competences 
they wished to acquire were heart, lung, 
hepatobiliary, deep vein thrombosis, and 
procedures (Table 4).

DISCUSSION 
To the best of our knowledge, there has 

not been any study published in Indonesia 
assessing the needs and usefulness of US training 
for IM residents. Our study showed that all 
respondents believed that US skills are a must-
have competence during residency training, as 
well as for internists. All respondents agreed 
that POCUS could be beneficial in improving 
diagnostic accuracy and promptness. 

A study which was recently published in the 
Netherlands and carried out by Olgers, et al. also 
showed similar results.2 These are consistent 
with previous studies showing a high level of 
interest in US training, as well as a generally 
low level of perceived competence among IM 
residents.3–6 The use of POCUS by internists 
has increased significantly over the past years, 
due to the accumulating evidence showing that 
POCUS may assist therapeutic procedures and 
improve diagnostic performance when used 
alongside conventional physical examination.7 
The use of POCUS for lung and heart assessment 
increases accuracy when it comes to diagnosing 
dyspneic and shock patients.8 As far as the 
examination of the abdomen is concerned, the 
ultrasound has been in widely, both in trauma and 

Table 3. Perceived barriers for POCUS use.

Limitations Yes
N (%)

Insufficient training module available 140 (80)
Insufficient practice time 110 (62.8)
Insufficient knowledge of ultrasound 
(POCUS)

95 (54.2)

Unavailability of ultrasound machine at 
workplace

95 (53.1)

Insufficient supervised practice time 82 (46.9)
Insufficient cases to practice on 25 (14.3)
No limitations 5 (2.9)

Table 4. Core applications the respondents aimed to 
achieve.

Core applications Yes
N (%)

No
N (%)

Musculoskeletal 113 (64.6) 62 (35.4)
Procedures 134 (76.6) 41 (23.4)
Deep vein thrombosis 138 (78.9) 37 (21.1)
Intestinal and pancreas 124 (70.9) 51 (29.1)
Hepatobiliary 139 (79.4) 36 (21.6)
Renal tract 131 (74.9) 44 (25.1)
Vena cava 122 (69.7) 53 (30.3)
Lung 140 (80.0) 35 (20.0)
Heart 161 (92.0) 14 (8.0)

Figure 1. The residents’ perceived competence in ultrasound applications.
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in acute medicine settings. Moreover, it is now 
known that the use of POCUS in certain bedside 
procedures decreases the likelihood of errors and 
complications.7 Based on those evidence, it is not 
surprising that POCUS skills are needed by IM 
residents in daily clinical practices. 

Nevertheless, in our study, more than 
half of the respondents indicated that they 
had not achieved proficiency in US skills. 
It is also worth highlighting that only about 
half of the senior (chief) residents perceived 
themselves as competent US applications. They 
reported that the main barriers in acquiring the 
necessary proficiency are insufficient training 
modules, insufficient practice time, and a lack of 
knowledge regarding POCUS. These findings are 
in line with those of previous studies.2–5

During the Internal Medicine Residency 
Program at the Faculty of Medicine Universitas 
Indonesia, Cipto Mangunkusumo National 
General Hospital, the second-year residents 
were provided with three-day training in the US 
of hepatobiliary and kidney systems. After that, 
the residents would receive further US training 
during certain division rotations and would have 
opportunities to practice during outpatient care 
and on-call shifts at the emergency room and 
on inpatient wards. In spite of that, the residents 
regarded the amount of training and practice as 
insufficient.

At this moment, it is unclear how many 
hours of training an IM resident should receive to 
become competent in each US skills. As the US 
is a highly operator-dependent imaging modality, 
it certainly requires substantial time to study and 
practice. It is also up for debate whether an IM 
resident should acquire all the core competences 
of POCUS, since internal medicine consists of 
many subspecialties. According to the Indonesian 
College of Internal Medicine, abdominal US is 
the only US skill that an internist must achieve 
to the level of competence 4A, which means 
an internist must be proficient enough to do it 
without any further supervision.9 However, the 
Indonesian College of Internal Medicine also 
requires internists to diagnose and treat various 
emergency conditions, such as acute abdominal 
pain, shock, acute kidney injury, respiratory 
failure and thrombosis, as well as to carry out 

procedures, such as abdominal paracentesis, 
thoracocentesis, and insertion of central vein 
catheter, which could benefit from the use of 
POCUS. 

We believe that the results of this study 
reflect a real problem and limitation in our 
IMRP regarding ultrasound training. Although 
some of the US trainings are already part of 
the internal medicine curriculum, to date, there 
has not been any uniform curriculum of US 
training for internal medicine in Indonesia. It 
is necessary to have clear guidelines on the 
core competences and US skills an internist 
should acquire, in accordance with the standard 
competence mandated by the Indonesian College 
of Internal Medicine. The curriculum should 
include a description of core US applications and 
the training process needed to be achieved.10,11 As 
the residents already have a clear perspective of 
the importance of ultrasound skills, an optimized 
training program is deemed necessary. We 
believe that the results of this study reflect a real 
problem and limitation in our IMRP regarding 
ultrasound training.  

This study has some limitations. First, this 
study used secondary data from a previously 
conducted survey. Second, the questionnaire 
used in the survey was not validated due to not 
having an established gold standard. Third, this 
study was conducted using a cross-sectional 
survey performed at a single institution. 

CONCLUSION
Our study showed high interest in and a need 

for US training among IM residents, as US is 
beneficial for patient care. Despite the training 
they obtained during the residency program, the 
majority of residents still perceived themselves 
as insufficiently trained to perform ultrasound. 
More than half of the residents reckoned that 
the training during residency is still lacking and 
considered this as a major barrier. This study 
will hopefully serve as a starting point for the 
optimization of US courses for the IM residency 
program. Additionally, studies in more center and 
institutions with larger samples may be needed to 
develop a uniform and integrated US curriculum 
for the internal medicine residency program in 
Indonesia. We believe that US will continue to 
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be safe, noninvasive, and useful complement to 
the history and physical examination of patients 
for the purpose of making accurate diagnoses. 
Therefore, it is crucial that future internists 
have sufficient training to take advantage of this 
powerful tool.
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POCUS (Point-of-care Ultrasound)

Clinical settings Core competencies

-- Dyspnea of unknown origin
-- Chest pain
-- Patients with shock and periarrest situations
-- Abdominal pain
-- Abdominal mass
-- Jaundice
-- Renal injury
-- Lower limb edema

-- Free fluid detection (pleural, pericardial, peritoneal) 
-- Wet or dry lung 
-- Dilated heart ventricles
-- Severe ventricular systolic dysfunction
-- Diameter and collapsibility inferior vena cava
-- Palpable or suspected abdominal mass (solid vs liquid)
-- Splenomegaly
-- Gallbladder stones
-- Dilatation of the biliary tract
-- Hydronephrosis
-- Small bowel dilatation
-- Abdominal aortic aneurysm
-- Bladder outlet obstruction
-- Ultrasound assisted procedures: thoracocentesis, 

paracentesis, venipuncture, arterial puncture, central vein 
catheterization

-- Proximal deep vein thrombosis by compression 
evaluation

-- Catheter into the bladder

Sumber: Torres-Macho J, Aro T, Bruckner I, Cogliati C, Gilja OH, Gurghean A, et al. Point-of-care ultrasound in internal 
medicine: A position paper by the ultrasound working group of the European federation of internal medicine. Eur J Intern 
Med. 2019

This survey is conducted to know the perception of internal medicine residents regarding their 
competency and needs of POCUS, as well as regarding the resource available and the barriers. We 
appreciate your participation in this survey. The results will be analyzed anonymously. The survey 
consists of 17 questions and will take you about 5 minutes to complete.

APPENDIX

POCUS SURVEY FOR INTERNAL MEDICINE RESIDENTS OF UNIVERSITAS 
INDONESIA – CIPTO MANGUNKUSUMO GENERAL HOSPITAL

Point-of-care ultrasound (POCUS) is increasingly used in many specialties, including internal 
medicine (IM). It is as goal-directed and focused tool in answering clinical questions regarding patient’s 
symptom or sign. Recent data show that POCUS improves diagnostic accuracy and timeliness, shortens 
the time to definitive therapy, and reduces the risk of blind procedures in various clinical scenarios, 
not only in emergency settings, but also in ward and outpatient clinic settings. 
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1.	 What is your age?

2.	 What is your gender?
a.		 Male
b.		 Female

3.	 What year did you start residency?

4.	 In which semester of residency are you?

5.	 Do you have access to ultrasound machine?
a.	 Yes
b.	 	No

6.	 Do you agree with this statement? POCUS 
needs to performed by internal medicine 
residents in daily clinical practice.
a.	 Agree
b.	 Disagree

7.	 Do you agree with this statement? POCUS is 
a diagnostic modality that could contributes 
to faster and better diagnosis for several 
conditions in internal medicine.
a.	 Agree
b.	 Disagree

8.	 Do you agree with this statement? POCUS 
is beneficial for diagnosing and treating 
patients in various clinical scenarios in 
emergency room, inpatient ward, procedure 
room, and outpatient clinics.
a.	 Agree
b.	 Disagree

9.	 Which POCUS applications do you think are 
useful for internal medicine residents and 
internists? (multiple answers possible)
a.	 None
b.	 Heart (pericardial effusion, cardiac 

tamponade, ejection fraction, and 
tricuspid annular systolic excursion)

c.	 Lung (pneumothorax, pleural effusion, 
lung edema, pneumonia, and lung mass)

d.	 Vena cava (collapsibility index)
e.	 Renal tract (hydronephrosis, urinary 

tract stones, acute kidney disease, and 
chronic kidney disease)

f.	 Hepatobiliary (acute hepatitis, chronic 
liver disease, cirrhosis, splenomegaly, 
biliary duct dilatation, cholelithiasis, 
and choledocolithiasis)

g.	 Intestinal & pancreas (acute pancreatitis, 
pancreas mass, acute appendicitis, small 
bowel obstruction, inflammatory bowel 
disease)

h.	 Deep vein thrombosis
i.	 Procedures (abdominal paracentesis and 

thoracocentesis)
j.	 Musculoskeletal (joint effusion)
k.	 Others:

11.	Was the ultrasound training you obtained 
during residency program sufficient?
a.	 Sufficient
b.	 Insufficient
c.	 Never obtain any ultrasound training

11.	How many times you ever performed 
POCUS in the last 1 year?
a.	 Never
b.	 < 12 times in 1 year
c.	 12-24 times in 1 year
d.	 > 24 times in 1 year

12.	Which POCUS applications you have 
performed during residency?
a.	 Heart (pericardial effusion, cardiac 

tamponade, ejection fraction, and 
tricuspid annular systolic excursion)

b.	 Lung (pneumothorax, pleural effusion, 
lung edema, pneumonia, and lung mass)

c.	 Vena cava (collapsibility index)
d.	 Renal tract (hydronephrosis, urinary 

tract stones, acute kidney disease, and 
chronic kidney disease)

e.	 Hepatobiliary (acute hepatitis, chronic 
liver disease, cirrhosis, splenomegaly, 
biliary duct dilatation, cholelithiasis, 
and choledocolithiasis)

f.	 In tes t ina l  and  pancreas  (acu te 
pancreatitis, pancreas mass, acute 
appendicitis, small bowel obstruction, 
inflammatory bowel disease)

g.	 Deep vein thrombosis
h.	 Procedures (abdominal paracentesis and 

thoracocentesis)
i.	 Musculoskeletal (joint effusion)
j.	 Others:

13.	Do you agree with this statement? I feel 
competent to perform POCUS.
a.	 Agree
b.	 Disagree
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14.	Do you agree with this statement? I feel 
competent to perform these POCUS 
applications without supervision. (agree, 
disagree, doubtful)

a.	 Heart (pericardial effusion, cardiac 
tamponade, ejection fraction, and 
tricuspid annular systolic excursion)

b.	 Lung (pneumothorax, pleural effusion, 
lung edema, pneumonia, and lung mass)

c.	 Vena cava (collapsibility index)
d.	 Renal tract (hydronephrosis, urinary 

tract stones, acute kidney disease, and 
chronic kidney disease)

e.	 Hepatobiliary (acute hepatitis, chronic 
liver disease, cirrhosis, splenomegaly, 
biliary duct dilatation, cholelithiasis, 
and choledocolithiasis)

f.	 In tes t ina l  and  pancreas  (acu te 
pancreatitis, pancreas mass, acute 
appendicitis, small bowel obstruction, 
inflammatory bowel disease)

g.	 Deep vein thrombosis
h.	 Procedures (abdominal paracentesis and 

thoracocentesis)
i.	 Musculoskeletal (joint effusion)
j.	 Others:

15.	What are the biggest limitations or barriers 
to obtain the competency of and perform 
POCUS? (multiple answers possible)
a.	 	Insufficient knowledge of ultrasound 

(POCUS)
b.	 	Insufficient training module available
c.	 	Insufficient practice time
d.	 	Unavailability of ultrasound machine 

at workplace
e.	 	Insufficient supervised practice time 
f.	 	Insufficient cases to practice on
g.	 	No limitations
h.	 	Others:

16.	Do you agree with this statement? It is very 
likely that I will use POCUS within 5 years.
a.	 Agree
b.	 	Disagree

17.	Do you agree with this statement? Internal 
medicine residents need to obtain POCUS 
training.
a.	 Agree
b.	 Disagree
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ABSTRAK
COVID-19 menjadi penyakit infeksius yang meluas di seluruh dunia di akhir tahun 2019. Saat ini Indonesia 

menduduki angka kematian tertinggi di Asia, sekitar 4-5 persen. Menariknya, koagulopati terkait COVID-19 
yang ditandai dengan meningkatnya faktor prokoagulan termasuk fibrinogen dan D-Dimer, yang berhubungan 
dengan tingginya mortalitas dan prognosis yang buruk. Kami melaporkan kasus laki-laki usia 30 tahun datang 
ke rumah sakit dengan keluhan muntah, demam yang memburuk, dan sesak, dengan diagnosis  COVID-19 
terkait koagulopati. Tujuh hari setelah masuk, dia mengalami perburukan kondisi dengan penurunan saturasi 
oksigen yang signifikan, dan parameter koagulasi meningkat dengan tinggi dicurigai adanya emboli paru. Pasien 
mendapat terapi azithromycin, isoprinosine, lopinavir, dam fondaparinux dengan dosis tromboprofilaksis sejak 
awal masuk. Peningkatan dosis fondaparinux berperan pada saat perburukan klinis yang kemudian diikuti 
dengan perbaikan klinis dan penurunan kadar D-dimer. Terapi antikoagulan, terutama dengan fondaparinux, 
menunjukkan prognosis yang lebih baik pada pasien dengan D-Dimer yang meningkat tinggi. Fondaparinux 
perlu dipantau secara tepat untuk mencegah perdarahan dan efek samping. Pasien keluar dari rumah sakit 
dalam kondisi yang lebih baik dan tingkat D-Dimer normal. Tidak ada kejadian perdarahan atau efek samping 
utama yang ditemukan dalam kasus ini. Keputusan untuk meningkatkan dosis antikoagulan dapat dinilai secara 
individu, dengan mempertimbangkan risiko, manfaat, dan yang terpenting adalah temuan klinis.

Kata kunci: COVID-19, koagulopati, antikoagulan, trombosis.
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INTRODUCTION

The coronavirus disease-2019 (COVID-19) 
is an infectious disease caused by severe acute 
respiratory syndrome-coronavirus-2 (SARS-
CoV-2), which had been declared a pandemic by 
the World Health Organization.1 As of August 
2020, the global death toll from COVID-19 has 
reached 725.330, with more than 19 million 
confirmed cases. Indonesia has 123.503 confirmed 
cases, with 5.658 deaths and 79.306 recoveries. 
According to WHO, East Java province had 
contributed the highest case in Indonesia with 
24.992 confirmed cases (20.2%) followed by DKI 
Jakarta, and Central Java province.2 Coagulation 
abnormalities have been found in COVID-19 
infection, characterized by an increase of several 
procoagulant factor levels, including fibrinogen 
and D-dimer. COVID-19-associated coagulopathy 
has been associated with higher mortality and 
unfavorable outcomes.1 Recent studies show 
that the D-dimer level frequently increases in 
36% to 43% COVID-19 patients. Compared 
to mild cases, D-dimer in severe COVID-19 
has a higher predictive value for the patient’s 
outcome and worsening condition.3,4 We reported 
a case of COVID-19 with clinically significant 
coagulopathy and deterioration which was 
treated with fondaparinux as thromboprophylaxis 
during the first week of hospitalization, which 

was later converted to therapeutic anticoagulant 
dose in spite of the current clinical guideline not 
recommending it solely based on clinical findings. 
This issue remains controversial since guidelines 
do not recommend the decision to increase 
anticoagulant dose only based on clinical findings. 
Severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) or COVID-19 infection in this 
case was confirmed by reverse-transcriptase–
polymerase-chain-reaction (RT-PCR) assay.

CASE ILLUSTRATION
A 30–year-old Javanese male was admitted 

to hospital because of nausea and profuse 
vomiting for three days and was getting worse 
6 hours before admission. He reported syncope 
after few episodes of profuse vomiting. There 
was no history of eating either spicy or sour 
food before vomiting. The patient denied any 
complaints of painful swallowing, fever, cough, 
and shortness of breath. There was no history 
of previous illnesses such as diabetes mellitus 
or hypertension, but he was a heavy smoker. 
He stayed with his mother in Surabaya, East 
Java, family members denied any complaint 
and remained healthy but local transmission of 
COVID-19 has been recorded in his residential 
area. There was no known COVID-19 contact, 
and he has not recently traveled.

ABSTRACT
COVID-19 became a widespread infectious disease in late 2019. Indonesia currently has the highest 

COVID-19 mortality rate in Asia, between 4-5 percent. Interestingly, COVID-19-associated coagulopathy 
characterized by an increase of several procoagulant factor levels, including fibrinogen and D-dimer, that 
has been associated with higher mortality and unfavorable outcomes. We report a case of a 30-year-old male 
admitted to the hospital with a profuse vomiting and worsening fever, cough and shortness of breath, and was 
diagnosed with COVID-19-associated coagulopathy. Seven days after admission, he became deteriorated with 
significant reduction of oxygen saturation and his coagulation parameter levels were increased with highly 
suspicion of pulmonary embolism. He was treated with azithromycin, isoprinosine, lopinavir, and fondaparinux 
with thromboprophylaxis dosage since admission. The role of increased fondaparinux dosage at the time of 
clinical deterioration was then followed by clinical improvement and reduced D-dimer level. Anticoagulant 
therapy, mainly with fondaparinux, showed a better prognosis in patients with markedly elevated D-Dimer. 
Fondaparinux needs to be monitored appropriately to prevent bleeding and adverse. The patient was discharged 
from the hospital in an improved condition and normal D-Dimer levels. There were no bleeding event nor other 
major side effects that had been found. The decision for increasing dose of anticoagulant may be determined on 
individual basis, considering risks, benefits, and also the most important is clinical findings.

Keywords: COVID-19, coagulopathy, anticoagulation, thrombosis.
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Our initial examination revealed a weak 
general condition, but the patient remained alert. 
Vital signs were stable: blood pressure, 110/70 
mmHg; body temperature, 36.5oC; heart rate, 85 
times per minute; respiratory rate was 20 times per 
minute, and oxygen saturation was 99% in room 
air. Cardiac examination revealed unremarkable 
results. Lung auscultation was bilaterally clear. 
Abdominal physical examination results were 
unremarkable. During admission, there was no 
sign and symptoms of dehydration, vital signs 
were normal, capillary refill time was normal, 
and skin turgor was normal. His blood laboratory 
results are summarized in (Table 1) but had 
notably high NLR of 4.4 when he first arrived 
to the hospital. The 12-lead electrocardiogram 
showed normal sinus rhythm.

The next day, the patient developed a fever 
and cough. The body temperature rose to 38oC 
and his chest x-ray showed atypical pneumonia 
(Figure 1). Rapid diagnostic test using IgM and 
IgG as screening test was non-reactive, and other 
lab results showed fibrinogen was 342.7 mg/dL 
(normal range 180-350 mg/dL), CRP, D-dimer, 
Procalcitonin increased respectively 2.14 mg/dL 
(normal range <0.3 mg/dL), 0.51µg/mL (normal 
range <0.5 µg/mL) and 0.1 ng/mL (normal range 
<0.05 ng/mL). He had no prolonged activated 
partial thromboplastin time (a PTT) of 24.8 s 
and plasma prothrombin time (PPT) of 11.5 s. The 
reverse transcription polymerase chain reaction 
(RT-PCR) SARS-CoV-PCR nasopharyngeal 
swab result was confirmed positive COVID-19 
(Standard M nCoV Real-Time Detection Kit, SD 

Table 1. Clinical laboratory results.

Laboratory Characteristic On admission Day-7 Discharge Normal limits
Haemoglobin (g/dL) 15.9 10.6 11.2 13-18
Red Blood Cell (106/uL) 5.44 3.75 3.89 4.5-5.5
Haematocrit (%) 44.5 32.8 34.3 40-50
White Blood Cell (103/uL) 6.29 13.75 7.37 4-11
Neutrophil % 75.8 88.0 73.0 50-70
Lymphocyte % 16.4 9.5 19.0 20-40
NLR 4.62 9.26 3.84
Platelet count (103/uL) 216 413 529 150-400
Blood Glucose (mg/dL) 187 - - <200
Creatinine (mg/dL) 0.9 - - 0.7-1.2
BUN (mg/dL) 22.0 - - 7-20
Ureum (mg/dL) 47.1 - - 17-43
Bilirubin Direct (mg/dL) 0.38 - - <0.2
Bilirubin Total (mg/dL) 1.12 - - 0.1-1.2
Alkaline Phosphatase (U/L) 83 - - <50
Alanine Transferase (U/L) 161 - - <50
Sodium (mmol/L) 135 - - 136-145
Potassium (mmol/L) 4.0 - - 3.5-5.1
Chloride (mmol/L) 98 - - 98-107
D-dimer ( µg/mL) 0.51 2.52 0.39 <0.5
Fibrinogen (mg/dL) 342.7 596.4 - 180-350
Procalcitonin (ng/mL) 0.10 - - <0.05
CRP (mg/L) 2.14 - - <0.3

Table 2. Blood gas analysis obtained in day-9 hospitalization.

Parameters Results Normal limits
pH 7.43 7.35 - 7.45 
PCO2 37 35-45  mmHg
PO2 60 90 – 100 mmHg
BE
tCO2

0.1
25.2

-2  - +2 mmol/L
mmol/L

HCO3 24.1 22-26 mmol/L
SO2 90% ≥ 95 %
FiO2 1.00
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(a) (b) (c)

Figure 1. Chest x-ray imaging of the patient. (a) chest x-ray at the first admission to the hospital revealed atypical pneumonia 
(b) chest x-ray evaluation images on day 16 demonstrated infiltrates pneumonia in both lungs which was worse than the 
ones at the first visit (c) Chest x-ray re-evaluation image on the day 24 of hospitalization showed improvement which was no 
infiltrate in lungs.

Figure 2. Summary of clinical patient’s course of the present case. NRM: non-rebreathing mask. JR: Jackson 
Rees.

Biosensor,Inc, Suwon, South Korea).
The patient was treated with Azithromycin 

orally 500 mg/day for five days, and Isoprinosine 
orally in doses of 500 mg every 8 hours. 
The patient had been well until five days of 
treatment. On the sixth day of hospitalization, the 
patient’s clinical condition rapidly deteriorated. 
He underwent shortness of breath abruptly, 
and the respiratory rate became 28 times per 
minute, oxygen saturation declined to 83% in 
room air. Lung auscultation revealed rhonchi 

symmetrically all over his chest and diminished 
vesicular sounds. At the hospital, he underwent 
an evaluation chest x-ray examination (Figure 
1). Blood gas analysis revealed mild hypoxemia 
with pO2 60 mmHg, pH 7.43, pCO2 37 mmHg 
(Table 2). He was planned to be referred for 
mechanical ventilation, but all hospital in the 
adjacent area had limited capacity. Later, the 
patient was put on a non-rebreathing mask 
with 10 L/min flow (Figure 2). The oxygen 
saturation was slowly increased to 94%. The 
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fibrinogen became 596.4 mg/dL, and the 
D-Dimer level was 0.84 µg/L (normal range 
<0.5 µg/mL). Fondaparinux at a dose of 2.5 mg 
was administered subcutaneously for three days  
as thromboprophylaxis, and a combination of 
Lopinavir/Ritonavir was given orally every 12 
hours. On the next day, his general condition was 
deteriorating, and respiratory rate was 32 times 
per minute, oxygen saturation declined to 64%, 
the patient was put on Jackson Rees with 100% 
oxygen at a flow rate up to 15 L/min. The oxygen 
saturation was increased to 91%. The dosage of 
anticoagulant (Fondaparinux) was increased to 
7.5 mg subcutaneously for five days. 

On the fourteenth day of hospitalization, the 
patient’s condition gradually improved. Lung 
auscultation revealed diminished rhonchi all 
over his chest. The patient began to wear a non-
rebreathing oxygen mask with 15 L/min flow, 
and oxygen saturation was 96%, respiratory rate 
was 24 times per minute. However, D-Dimer was 
still increased, 2.52 µg/mL (normal range <0.5 
µg/mL), therefore Fondaparinux injection was 
still given in the same dose of 7.5 mg/day for 
the next three days, but lopinavir/ritonavir was 
stopped. D-Dimer was decreased significantly to 
0.39 µg/mL (normal range <0.5 µg/mL), and the 
patient clinical condition markedly improved. On 
the nineteenth day, respiratory rate was 24 per 
minute with O2 nasal 4 L/min, and Fondaparinux 
was given 7.5 mg/day for five days. The patient 
was discharged from the hospital after 24 days 
of hospitalization without complaint according 
to WHO criteria, lung auscultation revealed 
vesicular sounds symmetrically and the last 
chest x-ray was taken (Figure 1). There was 
no bleeding and no other adverse events after 
fondaparinux usage in patient.

DISCUSSION
Case definition of COVID-19 guidelines 

based on symptoms, laboratory results showed 
decrease in lymphocytes and white blood cells, 
chest radiography showing new pulmonary 
infiltrates, and no improvement in symptoms after 
3 days of antibiotics treatment.5 The confirmation 
of diagnosis is based on the positive result of 
RT-PCR on a nasal swab.6 The most commonly 

reported symptoms are fever (83%), cough 
(82%), shortness of breath (31%), myalgia (11%) 
or fatigue (9%).5,7 whereas forms with digestive 
symptoms were anorexia, nausea, diarrhea, 
abdominal pain or initially non-febrile may be at 
the forefront.6 In our patient, digestive symptoms 
were presented in first day of admission and then 
followed by respiratory symptoms. Confirmation 
of COVID-19 diagnosis is based on positive RT-
PCR nasal swab result.

Coagulopathy is one of the most significant 
factor for poor outcome in COVID-19.8,9 
Several putative mechanisms had been 
suggested, including inflammation-induced 
hypercoagulabi l i ty,  hypoxia-mediated 
endothelial dysfunction, and focal-to-extensive 
microvascular thrombosis.10,11 Thrombosis 
incidence in severe COVID-19 cases is triggered 
by hypoxia through the increase of blood 
viscosity and hypoxia-induced transcription 
factor-dependent signaling pathway.12 Our case 
reported symptoms of COVID-19-associated 
coagulopathy during the first two days of 
hospitalization. Laboratory results revealed a 
marked increase of D-dimer, CRP, and Fibrinogen. 
Coagulopathy, which is defined as spontaneous 
prolongation of prothrombin time by more than 3 
seconds or activated partial thromboplastin time 
(aPTT) by more than 5 seconds, was reported 
as an independent predictor of thrombotic 
complications. Hematologic abnormalities noted 
in COVID-19 coagulopathy include: decreased 
platelet counts, decreased fibrinogen levels, 
elevated PT/INR, and elevated D-dimer.13

D-dimer is one of the markers that thought 
to be beneficial for COVID-19 management. 
Recent studies stated that anticoagulant therapy, 
especially with low molecular weight heparin 
(LMWH) and Fondaparinux, appears to give a 
better outcome in severe COVID-19 patients that 
meet sepsis-induced coagulopathy criteria or with 
significantly elevated D-dimer.9 According to 
ISTH ad interim guideline, thromboprophylaxis 
with LMWH or fondaparinux prophylactic 
dosage should be given to all hospitalized 
COVID-19 patients with no contraindications 
(high bleeding risk, active bleeding, platelets 
<25,000/uL).14 Fondaparinux is more preferred 
than unfractionated heparin (UFH) in terms of 
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bleeding risk and clinical efficacy. A previous 
study also showed that fondaparinux had anti-
inflammatory properties, bringing extra benefit 
for COVID infection where there is a marked 
increase of pro-inflammatory cytokines.15 Several 
cost-effectiveness analysis studies also show 
superior efficacy of Fondaparinux compared to 
other anticoagulants as thrombophrophylaxis.16,17 
Besides the satisfactory clinical result in terms 
of reduction in thromboembolism and mortality, 
Fondaparinux should not be used in patients 
with severe renal impairment.15 However, 
if COVID-19 patients are at risks of venous 
thromboembolism, pulmonary embolism, 
and renal insufficiency, UFH might act as an 
alternative anticoagulant.18

In our patient, the SIC score was normal which 
according to the dosage guideline, Fondaparinux 
should only used in thromboprophylaxis 
dosage. However, we decided to increase the 
fondaparinux dose to 7.5 mg/day empirically 
although it was not recommended by ISTH 
solely based on the patient’s clinical condition 
(deteriorating pulmonary status with high 
suspicion of PE), D-dimer level on Day 6, and 
no contraindication was found in the patient. 
The physician used recommendations from 
the ESC/ERS PE guidelines, that highlight the 
importance of induction or step-up approaches of 
anticoagulation therapy in all patients suspected 
for pulmonary embolism (PE) with high or 
intermediate clinical probability without delay. 
We used the treatment dosage until the patient 
was discharged on day 24 from our hospital. 
We also observed clinical improvement on 
Day 13 after being given a treatment dosage of 
Fondaparinux for seven days. This increased 
dosage therapy was based on a recent consensus 
as long as no contraindications were found, and 
closed monitoring was performed due to bleeding 
risk.19 According to the IMPROVE bleeding 
risk score, our patients receive 1 point (low risk 
of major bleeding) for each component for a 
maximum score of 30,5. The score is stratified 
into low (<7 points) and high (≥ 7 points) 
bleeding risk.20

Previous studies reported that the COVID-19 
mortality rate was estimated to be 4.3% to 
14.6%.1,21 A recent study that included 449 

patients severe COVID-19, in which 99 patients 
were treated with heparin at prophylactic 
dosage, showed that anticoagulant therapy was 
reported to be associated with a better outcome 
in correlation to mortality rate (40.0% versus 
64.2%, P = 0.029).9 Another study also reported 
that patients with increased D-dimer levels (6 
times the upper limit of normal) treated heparin 
showcased lower mortality rates.4 Fibrinogen 
count is also recommended by ISTH guidance 
for disseminated intravascular coagulation (DIC)  
in addition to platelet count, PT, and D-dimers.14 

Several case reports suggested thrombolysis 
agents such as tissue plasminogen activator (tPA) 
in pulmonary embolism cases with refractory 
hypoxia, where improvement of perfusion 
/ diffuse ratio (P / F) was reported.22 DIC 
reported increasing mortality rate, where 71.4% 
of patients with DIC did not survive during 
infection compared to one patient (0.6%) who 
survived. Researchers also noted that there was 
a significant increase of D-dimer level and PT, 
and decreased fibrinogen level in non-survivors 
at day 10 and 14 of treatment.9

CONCLUSION
The increasing dose of anticoagulant from 

thromboprophylaxis to an empirical therapeutic 
dosage of anticoagulant solely based on clinical 
condition, D-dimer level, and no contraindication 
is considered safe and effective anticoagulant 
treatment for COVID-19-associated coagulopathy. 
No bleeding risk nor other major side effects have 
been found in this case.

ACKNOWLEDGMENTS
We thank the healthcare workers at the 

COVID ward at the Siti Khodijah Hospital, for 
their assistance in the clinical management of 
this case. The COVID-19 management team 
who is working hard day and night after wearing 
cumbersome personal protective equipment. We 
declare no conflict of interest.

REFERENCES
1.	 Zhou F, Yu T, Du R, et al. Clinical course and risk 

factors for mortality of adult inpatients with COVID-19 
in Wuhan, China: a retrospective cohort study. Lancet 
2020;395:1054–62. https://doi.org/10.1016/S0140-



Raissa Virgy Rianda                                                                                      Acta Med Indones-Indones J Intern Med

314

6736(20)30566-3.
2.	 WHO. Coronavirus disease situation report. World 

Health Organization. vol. 19. 2020.
3.	 Lippi G. D-dimer is associated with severity of 

Coronavirus disease 2019: A pooled D-dimer is 
associated with severity of Coronavirus disease 
2019: A pooled analysis. 2020:2019–21. https://doi.
org/10.1055/s-0040-1709650.

4.	 Fogarty H, Townsend L, Ni Cheallaigh C, et al. 
COVID19 coagulopathy in Caucasian patients. Br J 
Haematol. 2020. https://doi.org/10.1111/bjh.16749.

5.	 Adhikari SP, Meng S, Wu Y, et al. Epidemiology, 
causes, clinical manifestation and diagnosis, prevention 
and control of coronavirus disease (COVID-19) during 
the early outbreak period: a scoping review. 2020:1–12.

6.	 Mezalek ZT, Khibri H, Ammouri W, et al. COVID-19 
associated coagulopathy and thrombotic complications 
2020. https://doi.org/10.1177/1076029620948137.

7.	 Ozma MA, Maroufi P, Khodadadi E. Clinical 
manifestation, diagnosis, prevention and control of 
SARS-CoV-2 (COVID-19) during the outbreak period 
2020;2.

8.	 Helms J, Tacquard C, Severac F, et al. High risk of 
thrombosis in patients with severe SARS-CoV-2 
infection: a multicenter prospective cohort study. 
Intensive Care Med. 2020;46:1089–98. https://doi.
org/10.1007/s00134-020-06062-x.

9.	 Tang N, Bai H, Chen X, Gong J, Li D, Sun Z. 
Anticoagulant treatment is associated with decreased 
mortality in severe coronavirus disease 2019 patients 
with coagulopathy. J Thromb Haemost. 2020:1094–9. 
https://doi.org/10.1111/jth.14817.

10.	 McGonagle D, O’Donnell JS, Sharif K, Emery P, 
Bridgewood C. Immune mechanisms of pulmonary 
intravascular coagulopathy in COVID-19 pneumonia. 
Lancet Rheumatol. 2020;2019:1–9. https://doi.
org/10.1016/S2665-9913(20)30121-1.

11.	 García LF. Immune response, inflammation, 
and the clinical spectrum of COVID-19. Front 
Immunol. 2020;11:4–8. https://doi.org/10.3389/
fimmu.2020.01441.

12.	 Suresh M V, Balijepalli S, Zhang B, et al. Hypoxia-
inducible factor (HIF)-1α promotes inflammation and 
injury following aspiration-induced lung injury in 
mice. Shock. 2019;52.

13.	 Tang N, Li D, Wang X, Sun Z. Abnormal coagulation 
parameters are associated with poor prognosis in 
patients with novel coronavirus pneumonia. J Thromb 
Haemost. 2020;18:844–7. https://doi.org/10.1111/
jth.14768.

14.	 Thachil J, Tang N, Gando S, et al. ISTH interim guidance 
on recognition and management of coagulopathy in 
COVID-19. J Thromb Haemost. 2020:1023–6. https://
doi.org/10.1111/jth.14810.

15.	 Turpie AGG. Selective factor Xa inhibition with 
fondaparinux: From concept to clinical benefit. 
Eur Hear Journal. 2008;10 (Suppl):1–7. https://doi.
org/10.1093/eurheartj/sun003.

16.	 Bjorvatn A, Kristiansen F. Fondaparinux sodium 
compared with enoxaparin sodium: a cost-effectiveness 
analysis. Am J Cardiovasc Drugs. 2005;5:121–30. 
https://doi.org/10.2165/00129784-200505020-00006.

17.	 Turpie AGG, Bauer KA, Eriksson BI, Lassen MR. 
Fondaparinux vs enoxaparin for the prevention of 
venous thromboembolism in major  orthopedic 
surgery: a meta-analysis of 4 randomized double-blind 
studies. Arch Intern Med. 2002;162:1833–40. https://
doi.org/10.1001/archinte.162.16.1833.

18.	 British Thoracic Society. BTS Guidance on Venous 
Thromboembolic Disease in patients with COVID-19. 
Br Thorac Soc. 2020;2:7.

19.	 Ramacciotti E, Macedo AS, Biagioni RB, et al. Evidence-
based practical guidance for the antithrombotic 
management in patients with Coronavirus disease 
(COVID-19) in 2020. Clin Appl Thromb. 2020;26. 
https://doi.org/10.1177/1076029620936350.

20.	 AlHajri L, Gebran N. The use of low molecular weight 
heparin for venous thromboembolism prophylaxis in 
medical patients: How much are we adherent to the 
guidelines? Open J Intern Med. 2015;5:81–91. https://
doi.org/10.4236/ojim.2015.54012.

21.	 Bi X, Su Z, Yan H, et al. Prediction of severe illness due 
to COVID-19 based on an analysis of initial fibrinogen 
to albumin ratio and platelet count prediction of severe 
illness due to COVID-19 based on an analysis of initial 
fibrinogen to albumin ratio and platelet count. Platelets. 
2020;31:674–9. https://doi.org/10.1080/09537104.20
20.1760230.

22.	 Wang J, Hajizadeh N, Moore EE, et al. Tissue 
plasminogen activator (tPA) treatment for COVID-19 
associated acute respiratory distress syndrome (ARDS): 
A case series 2020:1–4. https://doi.org/10.1111/
jth.14828.



315Acta Med Indones - Indones J Intern Med • Vol 53 • Number 3 • July 2021

CASE  REPORT

Atypical Exanthem as Cutaneous Manifestation Related 
to COVID-19 at a Primary Healthcare Facility

Prasetyadi Mawardi1, Danu Yuliarta1, Waode Nuraida2 
1 Department of Dermatology and Venereology, Faculty of Medicine, Sebelas Maret University/Dr. Moewardi 
General Hospital, Surakarta, Central Java, Indonesia.

2 Badak Baru Primary Health Care, Kutai Kartanegara, East Kalimantan, Indonesia.

Corresponding Author:
Prasetyadi Mawardi, MD., PhD. Department of Dermatology and Venereology, Faculty of Medicine, Sebelas 
Maret University/Dr. Moewardi General Hospital, Jl. Kol. Sutarto 132 Jebres Surakarta 57126, Indonesia. 
email: prasetyadimawardi@gmail.com; prasetyadi_m@staff.uns.ac.id.

ABSTRAK
Infeksi penyakit Coronavirus (COVID-19) menyerang struktur mukosa saluran pernapasan, terutama mukosa 

bronkial dan sel imun. Perubahan kulit dan manifestasi terkait infeksi COVID-19 tetap tidak dipahami dengan 
jelas. Manifestasi kulit terkait COVID-19 telah dilaporkan. Pasien kami menunjukkan eksantema kulit atipikal 
di kakinya tanpa kelainan lain yang ditemukan. Kami menggunakan azitromisin oral 500 mg, deksametason 
0,5 mg, vitamin C 100 mg, dan parasetamol 500 mg, yang tersedia di Puskesmas Badak Baru. Exanthem telah 
membaik setelah 10 hari pengobatan.

Kata kunci: manifestasi kulit atipikal, covid-19, exanthem, perawatan kesehatan primer.

ABSTRACT
Coronavirus disease (COVID-19) infection attacks the mucosal structures of the respiratory tract, especially 

the bronchial mucosa and immune cells. The skin changes and manifestations related to COVID-19 infection 
remain not clearly understood. Cutaneous manifestations related to COVID-19 had been reported. Our patient 
manifested atypical cutaneous exanthem on her legs, with no other abnormalities found. We used oral azithromycin 
500 mg, dexamethasone 0.5 mg, vitamin C 100 mg, and paracetamol 500 mg, which are available at Badak 
Baru Primary Health Care. The exanthem has improved after 10 days of treatment.

Keywords: atypical cutaneous manifestation, covid-19, exanthem, primary health care.

INTRODUCTION
The first cases of coronavirus disease 

(COVID-19) were found in Wuhan, China. 
The World Health Organization reported that 
the outbreak was caused by a new type of 
coronavirus called COVID-19 on February 11, 
2020.1 COVID-19 is a public health emergency 
characterized by severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) or acute 
respiratory distress syndrome (ARDS).2

COVID-19 infection attacks the mucosal 
structures of the respiratory tract, especially the 
bronchial mucosa and immune cells as evidenced 
by the histopathological findings in biopsy 
specimens from various organs such as the lungs, 
heart, kidneys, spleen, or bone marrow. However, 
SARS-CoV-2 symptoms are unpredictable; 
each person exhibits various symptoms that are 
different from others, which making difficult 
to establish a certain diagnosis.3 Several 
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dermatologists found cutaneous manifestations 
such as rash, urticaria, chicken pox-like eruptions, 
transient livedo reticularis, chilblain lesions, and 
erythema multiformes.4,5 However, cutaneous 
manifestations related to COVID-19 infection 
remain not clearly understood whether they were 
caused by the infection or treatment reaction.3,6

CASE ILLUSTRATION
A 30-year-old female patient visited the 

Badak Baru Primary Health Care and presented 
with rashes on her lower legs since 3 days prior 
(Figure 1). A week before the rash emerged, the 
patient complained of a mild fever, cold, cough, 
sore throat, and discomfort when swallowing. The 
patient denied any history of drug consumption. 
Her vital signs were normal. The physical 
examination exhibited symmetrical exanthem 
on both lower legs. The laboratory finding 
showed reactive antibody COVID-19 test and 
positive PCR swab COVID-19 test. However, 
the physician did not conduct histopathological 
examination of the skin due to high risk virus 
transmission and limited facilities. The patient 
was diagnosed with exanthematous rash related 
to COVID-19. She was treated with oral 
azithromycin 500 mg once a day for 10 days, oral 

dexamethasone 0.5 mg twice a day (four tablets 
in the morning and two tablets in the afternoon) 
for 5 days and then tapered to two tablets daily in 
the morning and two tablets daily in the afternoon 
for 5 days, oral vitamin C 100 mg 3 times a day 
for 10 days, and paracetamol 500 mg as needed 
for high fever. Moreover, patient self-isolated for 
10–14 days. On the 10th day of the treatment, the 
evaluation exhibited improvement in cutaneous 
manifestation (Figure 2). No other abnormalities 
were found.

7

88

Figure 1: Lesion on lower leg: exanthem upon admission.

Figure 2: Both lower legs: atypical exanthem 10 days after 
admission.

Figure 3: Lower leg atypical exanthem after 14 days.
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DISCUSSION
Cutaneous manifestation related to 

COVID-19 was first reported by Recalcati, 
who examined 148 confirmed COVID-19-
positive patients who were hospitalized at Lecco 
Hospital, Lombardi, Italy. Of the 148 patients, it 
turned out that 60 patients have received previous 
therapy so they were excluded from observation. 
The most common types of skin disorder were 
erythematous rash (77.8%), extensive urticaria 
(16.7%) and varicella-like vesicles (5.5%).7

Our patient had atypical exanthem on 
both lower legs. An exanthem is defined as 
a manifestation of infection of the skin or a 
reddening reaction of an inflammatory process 
related to the adverse effects of systemic 
drug use.8 Casas et al. classified cutaneous 
manifestation with COVID-19: pseudo chilblain, 
urticarial eruption, vesicular eruption, and 
maculopapular eruption.9 According to Garcia, 
viral exanthem is classified into three types, 
namely, classic or typical viral, atypical, and 
paraviral exanthem. The six classic types 
of rashes are measles, rubella, scarlet fever, 
exanthem subitum, erythema infectiosum, and 
varicella.10 Viral infection is preceded by a 
very complicated viral infection, both at the 
time of binding of the virus by certain human 

receptors, through different stages until new 
virion are released outside. Initial viral infection 
is stochastic, depending on human exposures 
to the virus; it may cause systemic infection or 
complete elimination of the virus by antibodies 
due to minimal exposure to the virus. Although 
the pathobiology of cutaneous manifestation 
related to COVID-19 is not well understood, 
exanthem is common in viral infections. On 
the basis of the cells that are likely infected, 
COVID-19 can be divided into three phases 
that correspond to different clinical stages of the 
disease: asymptomatic state (initial 1–2 days of 
infection), upper airway and conducting airway 
response (next few days), and then  progression 
to ARDS with hypoxia, ground glass infiltrates. 
The 20% of confirmed COVID-19 patients can 
progress to the third stage, and approximately 
80% of infected patients have asymptomatic and 
mild diseases.11

Therapy using oral azithromycin 500  mg, 
dexamethasone 0.5 mg, vitamin C 100 mg, and 
paracetamol 500  mg for high fever and self-
isolation for 10–14  days was recommended. 
These medications are available at Badak Baru 
Primary Health Care (Puskesmas). On the 10th 
day, the patient came to the Primary Health 
Care (Puskesmas) with fading rashes on both 
her legs (Figure 2). No other abnormalities were 
found. The exanthem has improved after 14 and 
40 days (Figures 3 and 4). The anti-microbial 
azithromycin has immunomodulatory and anti-
inflammatory effects.12 Oral dexamethasone 
is also given as an anti-inflammatory drug. 
Dexamethasone inhibits the expression of 
inflammatory mediators by macrophages 
and other cells and is used in the treatment 
of many immune-mediated inflammatory 
diseases. Dexamethasone has a long-lasting 
action and higher anti-inflammatory and lower 
mineralocorticoid effects.13 Meanwhile, oral 
vitamin C is indicated to increase the potentiation 
of anti-inflammatory drugs.

Limitations
Limitations in this case report include the 

use of minimal facilities and equipment such 
as a camera that is not available in our public 
health facility. Atypical manifestations can be 
misdiagnosed in cases of COVID-19.

Figure 4: Improvement after 40 days.
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CONCLUSION
Besides respiratory problems, the SARS-

CoV-2 virus manifested multi-organ symptoms 
with each person having different manifestations, 
including those on the skin. Comprehensive 
identification by conducting a complex history 
and physical examination is useful in treating 
SARS-CoV-2 infection. We showed the rare 
manifestations, which cutaneous manifestations 
might be related to immunity.
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Abstrak
Salah satu penyebab utama kematian pada COVID-19 adalah disregulasi sistem kekebalan tubuh yang 

menyebabkan badai sitokin, sindrom inflamasi sistemik yang berpotensi fatal. Interleukin 6 (IL-6) adalah 
sitokin pro-inflamasi yang diproduksi sebagai respons terhadap infeksi dan cedera jaringan dan diyakini 
memainkan peran penting dalam peristiwa badai sitokin, yang ditandai oleh peningkatannya dalam proses 
tersebut. Dengan pertimbangan peran IL-6 sebagai sitokin pro-inflamasi dalam proses badai sitokin pada 
COVID-19, melihat IL-6 sebagai target terapeutik sangat mungkin. Tocilizumab adalah antibodi monoklonal 
yang secara kompetitif menghambat pengikatan IL-6 ke reseptornya (IL-6R). Penggunaan IL-6R blocker 
direkomendasikan untuk pasien COVID-19 derajat berat dalam pedoman terapi terbaru yang diterbitkan 
oleh Organisasi Kesehatan Dunia (WHO), tetapi waktu pemberiannya belum ditentukan. Sementara, beberapa 
penelitian sebelumnya tentang penggunaan tocilizumab pada pasien COVID-19 menunjukkan hasil yang 
beragam serta belum merujuk pada kadar IL-6 plasma tertentu untuk memutuskan waktu pemberian tocilizumab. 
Dalam rangkaian kasus ini, kami menyajikan tiga pasien dengan infeksi COVID-19 sedang hingga berat 
yang menerima tocilizumab sebagai tambahan untuk terapi perawatan standar. Seri kasus ini memperkenalkan 
gagasan baru bahwa penggunaan tocilizumab tepat waktu sebagaimana ditandai oleh kadar IL-6 plasma 
pada pasien COVID-19 sedang hingga berat berpotensi meningkatkan kondisi klinis secara keseluruhan dan 
meningkatkan tingkat kelangsungan hidup.

Kata kunci: case series, COVID-19, interleukin-6, timely, tocilizumab.

Abstract
One of the main causes of death in COVID-19 is the dysregulation of the host’s immune system which leads to 

cytokine storm, a potentially fatal systemic inflammatory syndrome. Interleukin 6 (IL-6) is a pro-inflammatory 
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cytokine that is produced in response to infections and tissue injuries and is believed to play a pivotal role in 
the event of a cytokine storm, as signified by its increase in the process. Considering the role of IL-6 as a pro-
inflammatory cytokine in the process of cytokine storm in COVID-19, perceiving IL-6 as a therapeutic target 
could prove to be promising. Tocilizumab is a monoclonal antibody that competitively inhibits the binding of IL-6 
to its receptor (IL-6R). The use of IL-6R blocker is recommended for severe COVID-19 patients in the latest 
therapeutic guideline published by the World Health Organization (WHO), but the timing of the administration 
has not been specified. While previous studies about the use of tocilizumab in COVID-19 patients have shown 
various results, these studies do not emphasize on plasma IL-6 levels when deciding the time of tocilizumab 
administration. In this case series, we present three patients with moderate to severe COVID-19 infections that 
receive tocilizumab as an adjunct to the standard of care therapy. This case series introduces the novel idea 
that the timely use of tocilizumab as signified by plasma IL-6 levels in moderate to severe COVID-19 patients 
could potentially improve overall clinical condition and increase survival rate.

Keywords: case series, COVID-19, interleukin-6, timely, tocilizumab.

Introduction
COVID-19 infected patients exhibit initial 

phase of viral replication followed by host driven 
immune response which sometimes leads to acute 
respiratory distress syndrome (ARDS) due to the 
dysregulation of immune system. Dysregulation 
of immune system during the infection may lead to 
a cytokine storm, as signified by increased levels 
of pro-inflammatory cytokines, such as IL-6.1 IL-6 
is a pro-inflammatory cytokine that is produced 
in response to acute environmental stress, such as 
infections and tissue injuries.2 IL-6 also induces 
haemostasis and coagulation, increases vascular 
permeability, which could lead to pulmonary 
damage and ARDS.3 A publication by Coapescu et 
al. has suggested that an increase in IL-6 in SARS-
CoV-2 infection is synonymous with increased 
disease severity that translates into sepsis, 
ARDS/mechanical ventilation, and mortality. 
Hence, seeing IL-6 as a therapeutic target for 
SARS-CoV-2 infection is highly plausible and 
a possibility worth studying.4 Tocilizumab is an 
IL-6 antagonist, primarily applied in autoimmune 
diseases such as rheumatoid  arthritis. Cytokine-
directed therapy has recently been proposed  
especially in critically ill COVID-19 patients 
in order to preserve organ functions amidst the 
inflammation storm. One recent open-label 
random clinical trial on IL-6 receptor (IL-6R) 
antagonist shows promising results in severe cases 
of COVID-19 in adjunction with the standard 
care of therapy.5 Studies from China reported 
that the use of IL-6 antagonists in COVID-19 

patients resulted in the resolution of fever and 
hypoxemia, and subsequent improvements in 
serum CRP levels and CT findings.6 The widely 
used COVID-19 management guideline in 
Indonesia that was published in December 2020 
included the usage of tocilizumab in COVID-19 
once the standard regimen therapy does not show 
clinical improvement.7 It is recommended to use 
IL-6R blockers at the earliest signs of clinical 
deterioration or at the earliest indication of clinical 
transition into severe COVID-19, which usually 
happens around after the first week of infection.8 
Moreover, in World Health Organization’s (WHO) 
latest COVID-19 therapeutic guideline, the use 
of tocilizumab and sarilumab as IL-6 receptor 
blockers are strongly recommended in severe and 
critical COVID.9 However, the WHO guideline 
did not specify the recommended timing for the 
administration of IL-6R blockers. This absence of 
information is what prompted the authors to write 
this manuscript and is the main point of discussion 
of this case series. The concept that the use of 
IL-6R blockers in a specific period of time (as 
signified by plasma IL-6 levels) could potentially 
increase its efficacy in treating moderate to severe 
COVID-19 patients is the main novelty of this case 
series. The inclusion criteria in this case series 
include: patients positive for COVID-19 infection 
as diagnosed by SARS-CoV-2 RT-PCR, moderate 
to severe COVID-19 patients as classified by the 
COVID-19 management guideline in Indonesia, 
and patients that have consensually agreed to be 
featured in this research. In this case series, we 
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present the successful timely use of tocilizumab in 
the management of moderate to severe COVID-19 
patients.

Case Illustrations

 Case 1
A 61-year-old male patient was admitted to 

hospital with an initial complaint of fever that 
started four days prior to hospital admission. 
Additional complaints included unproductive 
cough, shortness of breath and fatigue. The 
patient also had a comorbidity of controlled 
hypertension. COVID-19 diagnosis was 
confirmed based on the positive SARS-CoV-2 
RT-PCR done on January 6th, 2020. Physical 
examination on admission showed a body 
temperature of 38.30C, a heart rate of 111x/
min, a respiration rate of 20x/min with bilateral 
rhales more prominent at the base of the lungs, a 
peripheral oxygen saturation measurement of 94% 
on room air. Favipiravir was given on admission 
as part of the initial treatment along with the 
standard of care therapy. Breathing difficulty 
worsened on the 3rd day of hospitalization 
(7th day of symptoms’ onset) with peripheral 
saturation of 88% in room air, which increased 
to 97% with supplemental oxygen delivered 
through non-rebreathing mask at 11 lpm. On the 
4th day of hospitalization (8th day of symptoms’ 
onset), remdesivir was given as a replacement for 
favipiravir as there was no observable clinical 
improvement and an intravenous antiviral was 
deemed necessary by the primary physician, 
along with the addition of intravenous 
dexamethasone. After 10 days of intravenous 
remdesivir and dexamethasone administration, 
the patient’s condition plateaued and there was 
still no observable clinical improvement. Blood 
gas analysis on the 14th day (18th day of 
symptoms’ onset) of hospitalization showed 
acute respiratory distress syndrome and blood 
test showed elevated inflammatory markers. 
Empirical antibiotics of cefepime 1 g tid 
and levofloxacin 750 mg qd were started on 
14th day of hospitalization while waiting for 
sputum culture. Thorax CT-scan on the 14th 
day of hospitalization showed multifocal ground 
glass opacity with crazy paving and thickening 

of the interlobular septae. IL-6 was found to 
be elevated to 118.70 pg/mL on the 16th day of 
hospitalization (20th day of symptoms’ onset) 
and the sputum culture was found to be sterile. 
The patient was then admitted into intensive 
care unit on the 16th day of hospitalization and 
supplemental oxygenation was changed to high-
flow nasal cannula with an FiO2 of 80% and a 
flow of 50 lpm. The patient received plasma 
convalescent therapy of 200 mL per day on the 
15th and 16th day of hospital care, and tocilizumab 
400 mg qd single dose was given on the 18th 
day of hospitalization (22nd day of symptoms’ 
onset). The patient was weaned for oxygen and 
supplemental oxygen delivery was changed 
back to non-rebreathing mask on the 20th day 
of hospitalization (24th day of symptoms’ onset) 
and the patient was subsequently discharged from 
the ICU. On the 23rd day of hospitalization (27th 
day of symptoms’ onset), SARS-CoV-2 RT-
PCR was found to be negative and the patient 
was admitted into the general ward. A follow-
up thorax CT-scan was done, and the result 
showed decreased ground glass opacities and 
the development of fibrosis of the lungs. After 
five days of hospitalization in the general ward, 
the patient was then discharged and scheduled 
for outpatient control. 

Case 2
A 69-year-old male patient complained 

shortness of breath six days prior to hospital 
admission. Additional complaints included 
unproductive cough and fatigue. The patient 
had a medical history of valvular heart disease 
and a comorbidity of controlled hypertension. 
Physical examination on admission showed an 
oxygen saturation of 93% on room air with a 
respiration rate of 22x/min, a heart rate of 114x/
min, and a temperature of 37.10C. Chest X-ray  
performed on admission showed inhomogeneous 
opacity in the right lung. Initially, the patient was 
treated with remdesevir 200 mg qd, subsequently 
adjusted to 100 mg qd for 10 days, ceftriaxone 
2 g qd, levofloxacin 750 mg qd along with 
the standard of care therapy. On the 3rd day 
of hospitalization (9th day of symptoms’ onset), 
the patient’s breathing difficulty worsened and the 
patient subsequently experienced septic shock, 
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with blood pressure dropping to 69/46 mmHg, 
procalcitonin was also found to be elevated 
to 0.86 ng/mL. Antibiotic was escalated to 
meropenem 2 g tid IV while norepinephrine was 
initiated. IL-6 value was found to be elevated to 
134.4 pg/mL on the 8th of hospitalization (14th 
day of symptoms’ onset), and tocilizumab 400 
mg qd single dose was given subsequently. 
The patient’s condition improved clinically 
(MAP >65 mmHg, RR 22x/min, SpO2 99% 
with supplemental oxygen delivered through 
nasal cannula at 3 lpm) and norepinephrine was 
stopped on the 10th day of hospitalization (16th 
day of symptoms’ onset). Blood test showed that 
IL-6 level had decreased to 31.28 pg/mL on the 
4th day after tocilizumab administration. After 
the administration of tocilizumab, the patient’s 
clinical condition improved progressively. 
Patient was then discharged from the hospital 
after 30 days of hospitalization.

Case 3
A 35-year-old male patient complained 

shortness of breath followed by cough, high 
fever, and fatigue three days prior to hospital 
admission. Based on the SARS-CoV-2 RT-PCR 
result,  the patient was confirmed positive for 
COVID-19 one day before admission, and chest 
radiograph showed heterogeneous opacity on the 
basal region of the right lung. Upon admission, 
the physical examination showed the patient 
had a breathing rate of 20x/min with peripheral 
oxygen saturation of 98% on room air, a heart 
rate of 89x/min, and a temperature of 41.00C. 
The patient was given the standard of care until 
day five of hospitalization. On the 5th day of 
hospitalization (8th day of symptoms’ onset), the 
patient’s oxygen saturation decreased to 93% 
on room air with a respiratory rate of 24-26x/
min. Laboratory examination showed that IL-6 
serum level was significantly elevated to 141.9 
pg/mL. The patient was then given tocilizumab 
400 mg qd single dose and dexamethasone 4 
mg tid. On day six of hospitalization (9th day 

Figure 1. Bar graph showing the timeline of each patient’s respective IL-6 levels and the timing of tocilizumab 
administration.
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of symptoms’ onset) and a day post tocilizumab 
administration, blood tests showed that IL-6 level 
was significantly lower at 14.97 pg/mL, with a 
simultaneous decrease in CRP. On day eight of 
hospitalization, evaluation of chest radiograph 
showed multiple heterogeneous opacities in both 
lungs. On day 11 of hospitalization, repeated 
SARS-CoV-2 RT-PCR came out negative, and 
the patient was subsequently discharged on the 
same day.

Discussion
In this case report, we’d like to present 

the timely and selected use of tocilizumab in 
three patients with moderate-to-severely ill cases 
of COVID-19. All patients in this case report 
were given a standard therapy of remdesivir, 
prophylactic anticoagulant, azithromycin, 
dexamethasone, vitamin C, vitamin D and 
supportive oxygen supplementation. All patients 
consensually agreed to be subjects in this case 
report. Studies have shown that COVID-19 
patients that were admitted to ICU showed 
higher plasma levels of inflammatory cytokines 
such as IL-6.10, 11 Recent clinical trial data, 
however, resulted in mixed conclusions on the 
efficacy of tocilizumab in COVID-19 patients. 
Study done by Xu et al. in China suggested 
that tocilizumab administration to severely ill 
patients with elevated IL-6 resulted in better 
clinical symptoms such as reduced oxygen 
supplementation exigency and fever, as well 
as reduction in inflammatory markers such as 
procalcitonin and C-reactive protein (CRP).12 
Interestingly, the level of IL-6 did not decrease 
even after clinical  symptoms improved.12 
Other studies, such as one done by Stone et al., 
concluded that tocilizumab failed in preventing 
intubation or death in COVID-19 patient when 
compared to placebo, although the level of IL-6 
in the patient recruited in their study did not show 
high level of IL-6, unlike the levels of IL-6 found 
in our cases.13 Some studies suggested that a cut-
off value of 80 pg/mL was a good predictor for 
poorer prognosis in the patient,14-16 Tocilizumab 
monoclonal antibody that competitively inhibits 
the binding between IL-6 and its receptor (IL-6R). 
Inhibiting the entire receptor complex will inhibit 
the subsequent inflammatory cascade due to IL-6 

signal transduction. Measurement of IL-6 level 
before and after administration of tocilizumab is 
a prognostic factor of disease progression as it 
represents the level of inflammation in patients 
and the subsequent outcomes of the patients.17 
The timely introduction of tocilizumab as 
indicated by high IL-6 serum levels is crucial, 
as one observational study by Galván-Román 
et al. found that only those with high IL-6 
levels (IL-6 cut-off of 30 pg/mL) with early 
introduction of tocilizumab showed clinical 
benefits in terms of PaO2/FiO2 ratio increase 
and survival rate, while patients with low IL-6 
did not show improvement in their PaO2/FiO2 
ratio nor increased survival rate after treatment 
with tocilizumab.18 Another possible biomarker 
analogue of IL-6 that could potentially be used 
to validate the use of tocilizumab in COVID-19 
patients is CRP, as the liver-produced CRP 
is induced primarily by plasma IL-6.19 The 
preliminary results of the RECOVERY trial - a 
multicentre, randomised, controlled, open-label, 
platform trial which recruited more than 27,000 
hospitalized adult patients with clinically 
suspected or confirmed COVID-19 - has shown 
that the efficacy of tocilizumab in severely ill 
COVID-19 patients (as shown by CRP levels 
of ≥75 mg/L) is significant and worth using.20 
Instead of overall condition improvement, the 
premature use of IL-6 antagonist could prove 
to be harmful as the extensive obstruction of 
IL-6 receptor simultaneously impedes a1-
antitrypsin (AAT), which in turn could cause 
airway inflammation and lung tissue damage.19 
In our case series, all three patients’ IL-6 serum 
levels exceeded both proposed cut-off of 30 
pg/mL and 80 pg/mL by some studies, as it 
was also the hospital’s therapeutic policy to 
administer tocilizumab using an IL-6 cut-off 
of 40 pg/mL in patients who are unresponsive 
to systemic corticosteroid therapy as signified 
by their oxygen demand and need for oxygen 
support. All three patients improved clinically 
post tocilizumab administration. However, it 
should be kept in mind that for the first patient, 
plasma convalescent was administered three 
days prior to tocilizumab administration and 
could act as a confounding factor to the patient’s 
overall clinical improvement. COVID-19 
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infection might trigger inflammatory cytokines 
dysregulation and cause worsening clinical 
symptoms. IL-6 is one such pro-inflammatory 
cytokines that is responsible for the cytokine 
dysregulation. Tocilizumab as an IL-6 receptor 
blocker shows promising result, as shown in 
this case series when given at the correct time 
in patients with high serum levels of IL-6. 
Moreover, data from RECOVERY and REMAP-
CAP trials have shown that the  introduction 
of tocilizumab was beneficial, especially 
when given in adjunction with corticosteroid 
administration in patients with deterioration of 
clinical symptoms, usually accompanied by 
the increase in IL-6 and CRP levels.5,20 The 
use of tocilizumab as recommended in this 
manuscript is also supported by WHO’s latest 
therapeutic guideline (6 July 2021) which 
strongly recommends the use of IL-6R blockers 
(tocilizumab and sarilumab) in severe and 
critical COVID-19 patients in conjunction with 
systemic corticosteroids.9 This recommendation 
was made based on the evidence that the use of 
IL-6R blockers in such patients reduces mortality 
(OR=0.86, 95% CI 0.79-0.95) and the need 
for invasive mechanical ventilation (OR=0.72, 
95% CI 0.57-0.90) significantly.21,22 Although the 
timing of administration has not been specified 
by the WHO, using plasma levels of IL-6 and 
CRP as reference for administration should be 
contemplated based on prior findings. 

Conclusion
Based on our case series we see that the timely 

use of tocilizumab could prove useful in moderate 
to severe COVID-19 patients. The definition 
of timely in our case series refers to the plasma 
biomarker levels, specifically IL-6 plasma levels, 
as the administration of tocilizumab in all three of 
our cases differ in days of symptom’s onset, yet 
all three patients showed clinical improvements. 
We suggest that further studies should emphasize 
on the IL-6 reference levels and CRP levels for 
tocilizumab administration.
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ABSTRAK
Virus SARS CoV-2 telah menginfeksi lebih dari 200 juta orang di seluruh dunia dan lebih 4,4 juta orang 

di Indonesia. Program vaksinasi menjadi salah satu solusi yang dicanangkan oleh berbagai negara di dunia, 
termasuk di Indonesia, untuk mengurangi laju transmisi COVID-19. Platform vaksinasi yang diproduksi 
bermacam-macam, seperti inactivated, viral vector, mRNA dan protein subunit. Program vaksinasi booster 
dengan platform mRNA (Moderna) direncanakan oleh pemerintah Indonesia untuk melindungi tenaga kesehatan 
lebih lanjut dari infeksi COVID-19 khususnya varian delta. Pada tulisan ini, kami membahas mengenai salah 
satu efek samping yang khas didapatkan dari vaksin Moderna, yang disebut sebagai COVID arm.

Kata kunci: COVID arm, COVID-19, booster, Moderna, vaksinasi, tenaga kesehatan.

ABSTRACT
SARS CoV-2 virus has infected more than 200 million people worldwide and more than 4.4 million in 

Indonesia. The vaccination program has become one of the solutions launched by many countries globally, 
including Indonesia, to reduce the transmission rate of COVID-19. Various vaccination platforms are produced, 
such as inactivated, viral vector, mRNA, and protein subunit. The vaccination booster program with mRNA 
platform (Moderna) was launched by the Indonesian government to give better protection for health care workers, 
particularly from delta variant. In this case report, we discuss one of the typical side effects of Moderna vaccine, 
which is referred to as the COVID arm.

Keywords: COVID arm, COVID-19, booster, Moderna, vaccination, healthcare worker.
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INTRODUCTION
SARS CoV-2/ Coronavirus disease 2019 

(COVID-19) has been declared a pandemic 
by WHO since March 2020. As of August 25th 
2021, more than 214 million positive cases 
had been reported worldwide, with more than 
4.4 million deaths.1 There are more than 4 
million confirmed cases in Indonesia, with 128 
thousand deaths.2 Many countries compete 
to develop vaccines in order to reduce the 
SARS-CoV-2 transmission rate. Indonesia 
launched the COVID-19 vaccination program 
to approximately 180 million populations in 
February 2021. Healthcare workers and first 
responders are among the first to get vaccinated, 
which reached approximately 1.7 million 
people.3 The vaccine schedule was two doses 
of inactivated vaccine (CoronaVac) 2 weeks 
apart. In July 2020, the emergence of the second 
wave, the majority caused by the new delta 
variant, raises concern, especially for healthcare 
workers. The mortality rate of doctors and other 
healthcare workers significantly increased on the 
second wave. It raised the idea to give a booster 
vaccination with an mRNA vaccine platform 
(Moderna).4 Side effects that arise after Moderna 
vaccination are varied, similar to other vaccine 
platforms. Mild side effects are common, either 
local or systemic. However, from many studies, 
Moderna has more severe local side effects than 
other platforms, referred to as the COVID arm. 
We will report a COVID arm case manifested 
early after receiving the booster.

CASE ILLUSTRATION
A 56 years old doctor complained that her 

left arm had become red, swollen, and tender 
post-vaccination with Moderna. She received 
two doses of CoronaVac vaccine four months 
before without any side effects. The Moderna 
shot was given in the evening. During the night, 
she suffered from pain at the site of the injection. 
The pain disturbed her when she laid on the 
left side and needed one paracetamol tablet to 
reduce the pain. The following morning, her 
temperature increased to 40.2oC. She took 
another tablet of paracetamol, and a few hours 
later, the temperature dropped to 38.9oC. She 
took paracetamol every four hours for the next 

48 hours, with temperatures ranging between 
38.6 – 39.2oC. Hence, making the patient stay 
home and miss work. She started to feel her left 
arm becoming more redd and swollen. On the 3rd 
day, the fever broke, but she still felt lethargic. 
RT-PCR SARS-CoV-2 on the nasopharyngeal 
swab was negative. The upper arm started to 
swell, redness, and warm to the touch. Her range 
of motion was reduced due to pain (VAS 3-4). 
Within the next two days, the swelling extended 
to the upper part of the lower arm, and she used 
surface cooling to reduce the symptoms. On the 
6th-day post-vaccination, the swelling, redness, 
and pain were decreased, although the lower 
part of the upper arm and around the elbow 
still showed inflammation signs. The next day 
she used compression stocking to reduce the 
symptoms further. The symptoms disappeared 
after the 8th-day post-vaccination. She has a 
history of breast cancer in 2017 and underwent 
radical mastectomy on the right mammae. She 
took tamoxifen 20 mg OD routinely. She has an 
atopic history in the form of eczema and allergic 
rhinitis. She also had a thalassemia trait which 
had not been evaluated for a long time. 

A skin biopsy was done to get a proper 
diagnosis. Histological appearance in the 
epidermis was mild focal spongiosis with a 
scattered vacuolar alteration. Histological 
appearance in the dermis was mild inflammatory 
infiltrate perivascular on superficial plexus, 
periadnexal, deep plexus, and subcutaneous fat, 
consisting of lymphocytes and some histiocytes 
with few intravascular neutrophils. Eosinophils 
are not present. No sign of vascular wall damage. 
The biopsy result is consistent with delayed-type 
hypersensitivity that can be found in vaccine 
reactions.

DISCUSSION

COVID arm is one of the side effects 
that rarely occurs after the administration of 
the Moderna vaccine. Symptoms usually are 
swelling, redness, pain, warmth, and pruritus at 
the location of vaccine injection. COVID arm is 
used to explain the delayed-type hypersensitivity 
reaction that occurs approximately one week 
after using COVID-19 mRNA type vaccine.

In one study of COVID mRNA type vaccine, 
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persons who received the second dose had 
a higher incidence of erythema than when 
receiving the first dose. Participants that used 
Pfizer-Biontech got erythema at the injection site 
as much as 4.6% after the first dose and 6.5% after 
the second dose within seven days. Participants 
who used Moderna reported moderate to severe 
degree of erythema: 3.1% after the first dose and 
11.9% after the second dose within seven days.6

In the third phase clinical trial of Moderna 
report, the most common local side effect 
post-vaccination was pain at the injection site. 
Delayed type reactions at the injection site (with 
onset in the 8th day or later) were experienced 
by 244 subjects (0.8%) after the first dose and 
68 subjects (0.2%) after the second dose from 
the total of 30,420 subjects. The reactions were 
marked by erythema, induration, and pain that 
usually improved spontaneously within 4-5 
days.7

In this case, the patient had signs of COVID 
arm in the form of an erythema, swollen, and 
pain at the injection site appeared three days post-
vaccination. The symptoms of swelling, pain, and 
erythema began to improve spontaneously on the 
4th day after the onset. She only took paracetamol 
for a few days post-vaccination because of the 
fever that arose. She did not take any antibiotics. 
The description of the disease course and the 
symptom was matched with the COVID arm. 
Skin biopsy result confirmed COVID arm 
diagnosis. As reported in previous studies, 
generally COVID arm appeared approximately 
one week after the administration of Moderna 
vaccine.5,7 In this case, the onset of symptoms 
was relatively fast compared to COVID arm 
cases in general. Whether it was related to 
the patient’s history of receiving two doses of 
inactivated vaccine still needs to be investigated. 

With current evidence, it is still unknown 
how many people are experiencing the delayed-
type hypersensitivity due to COVID arm after 
the first dose and whether they have the same 
reaction or are even more severe after the second 
dose.7 In one study, patients who had symptoms 
after the second dose experienced symptoms with 
faster onset than the first dose (1-3 days). Six 
patients did not experience recurrence of severe 
reaction as they have experienced at the first 

dose. In comparison, three patients experienced 
the same reaction as the first dose, and three 
patients experienced a lighter reaction than the 
first dose.8

A delayed-type hypersensitivity reaction 
mediated by T cell occurred due to a reaction to 
the vaccine component. The reaction will be self-
resolving, which will not extend systemically 
and will not be a contraindication for the next 
vaccination in the future.9,10 Reactions reported 
are against substances such as thimerosal, 
neomycin, aluminum, but there is no composition 
from those substances contained in the Moderna 
or Pfizer vaccine.11,12 Pfizer and Moderna have 
polyethylene glycol (PEG2000). Both vaccines 
also have salt, sugar, acid, and acid stabilizer.13 
PEG2000 was the only ingredient in these 
vaccines that previously known to cause delayed-
type hypersensitivity reaction. Further studies are 
needed to prove that PEG2000 plays a role in the 
occurrence of the COVID arm.14

Local skin reactions after vaccination, 
especially if accompanied by systemic symptoms, 
are often incorrectly interpreted as cellulitis. 
Differences between the COVID arm with 
cellulitis are following. First, pruritus that is 
commonly found in the COVID arm usually 
occurs within a week after vaccination. Second, 
the symptoms improved spontaneously within 
4-5 days and responded well using topical 
steroids or oral antihistamines.5

Halperin, et al.15 define the diagnosis criteria 
to differentiate between cellulitis and local 
reaction post-vaccination. Criteria for cellulitis 
is a reaction in the injection site with at least 
3 of these symptoms: local pain, erythema, 
induration/swelling, and warmth. The median 
time from onset of cellulitis is approximately 
five days post-vaccination compared to delayed-
type hypersensitivity reaction that occurs in 
7 days or more post-vaccination. In addition 
to that, the role of bacteria in cellulitis, such 
as  Staphylococcus aureus  or  Group A Beta 
Hemolytic Streptococcus  could be found from 
the injection site. The antibiotic response is 
one of distinction. If the patient has cellulitis 
and is not given antibiotics, it could cause the 
formation of an abscess. While in local reaction 
post-vaccination, the symptoms will improve 
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spontaneously.16

The growing population that got COVID-19 
vaccines, particularly mRNA platforms, will 
increase COVID arm cases that consulted to 
primary care doctors. Primary care doctors 

should be able to distinguish between the 
delayed-type hypersensitivity reaction post-
vaccination with other differential diagnoses, 
including cellulitis. In the United States, 
misdiagnosed cellulitis causing 50,000 – 130,000 

A B

C D

Figure 3. A). Skin biopsy result (100x magnification). B). Vacuolar degeneration in epidermis (400x 
magnification). C). Mid dermis (400x magnification). D). Subcutaneous (400x magnification).

Figure 1. Clinical picture from patient’s left 
arm, 4 days after vaccination.

Figure 2. Clinical picture from patient’s 
left arm, 5 days after vaccination.



Anshari Saifuddin                                                                                         Acta Med Indones-Indones J Intern Med

330

individuals hospitalized and 195-515 million 
dollars spent every year.17 In addition, the use of 
antibiotics in misdiagnosed cellulitis cases could 
cause increased risk to antibiotic resistance and 
related to 9,000 nosocomial infection cases every 
year in the United States.16

CONCLUSION
COVID arm is one of the adverse events 

that can occur after Moderna vaccination. This 
side effect is self-resolving. Clinicians should 
be able to differentiate the COVID arm from 
other differential diagnoses, such as cellulitis. 
It is essential to give appropriate and effective 
treatment to the patients.
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Abstrak
Infeksi Helicobacter pylori (H. pylori) di Indonesia merupakan suatu masalah yang telah berkembang, 

meskipun prevalensi di Indonesia dilaporkan lebih rendah dibanding negara ASEAN dan Asia lainnya. Dominasi 
jenis bakteri H. pylori dengan virulensi genotipe yang lebih lemah di Indonesia diduga menjadi penyebab 
rendahnya prevalensi infeksi tersebut serta kanker gaster sebagai komplikasinya. Walaupun pemeriksaan 
endoskopi masih menjadi alat utama untuk mengevaluasi status mukosa gaster pada pasien yang terinfeksi 
H. pylori, infeksi H. pylori sendiri dapat secara sederhana didiagnosis menggunakan strategi test-and-treat, 
terutama pada daerah dengan sumber daya terbatas. Beberapa temuan menunjukkan angka resistensi terhadap 
berbagai antibiotik yang tinggi di banyak daerah dan etnik Indonesia, di mana hal tersebut mengindikasikan 
bahwa pengobatan menggunakan triple therapy regimen tidak dapat diaplikasikan terhadap semua populasi 
secara keseluruhan. Pengobatan infeksi H. pylori sebaiknya didasarkan terhadap pola resistensi pada area 
tersebut, dan regimen menggunakan antibiotik jenis baru seperti furazolidone, rifabutin, dan sitafloxacin dapat 
dipertibangkan sebagai terapi potensial untuk mengeradikasi infeksi tersebut. Untuk menentukan pendekatan 
yang paling adekuat, studi multisenter menggunakan sampel yang lebih besar penting untuk dilakukan.

Kata kunci: faktor risiko, diagnosis, penatalaksanaan terkini, infeksi, Helicobacter pylori.

Abstract
Helicobacter pylori (H. pylori) infection has become an emerging problem in Indonesia despite its relatively 

low prevalence as opposed to other Southeast Asian and Asian countries. Strains containing less virulent genotypes 
predominantly found in Indonesia is suggested to be the rationale for why the disease prevalence, as well as its 
gastric cancer complication, remain inferior in respect of neighboring counterparts. Although endoscopic evaluation 
is still necessary to determine the gastric mucosal status of those infected with H. pylori, the infection itself can be 
easily diagnosed with test-and-treat strategy especially in areas with limited resources. Several findings revealed 
high rates of antibiotic resistance varying among Indonesian regions and ethnicities, suggesting that triple therapy 
regimen may not be suitable for all populations. Whereas treatment should be based on the pattern of resistance 
in respective regions, novel regimens involving furazolidone, rifabutin, and sitafloxacin are proposed as potential 
drugs of choice to eradicate H. pylori infection. In order to determine the adequate approach for H. pylori infection 
in Indonesia, further multicenter studies involving larger sample size should be conducted.

Keywords: risk factor, diagnosis, current treatment, infection, Helicobacter pylori.
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Introduction
Indonesia is one of the most populous 

countries in the world. Indonesia is unique in 
that its land mass is formed of an archipelago 
consisting of more than 1,000 ethnicities and even 
more sub-ethnic groups. Helicobacter pylori (H. 
pylori) infection has been an emerging problem 
in Indonesia with a prevalence of 22.1% reported 
by Syam et al.1 Globally, 4.4 billion people 
are infected with H. pylori.2 The prevalence 
of H. pylori infection in Indonesia is relatively 
low compared with that of other countries in 
Southeast Asia and Asia. In developing countries, 
the prevalence of H. pylori infection ranges from 
85% to 90%; however, this figure is significantly 
lower in developed countries, ranging between 
30% and 50%.3,4 For instance, the United Arab 
Emirates has an overall prevalence of 41%.5 
In Southern Asia, Pakistan and India have the 
highest H. pylori infection prevalence—81% 
and 63.5%, respectively. In line with the low 
prevalence of H. pylori infection, Indonesia has 
only the fifth highest incidence of gastric cancer 
among Southeast Asian countries, reported as 
3,014 cases per year according to GLOBOCAN 
2018.6 In contrast to neighboring countries, 
Vietnam ranks first, with 17,527 new cases of 
gastric cancer per year.6 China leads Asia in 
term of gastric cancer incidence, with 456,124 
cases per year. Southeast Asia in general has a 
gastric cancer incidence of 8.2 per 100,000 and 
4.1 per 100,000 per year for men and women, 
respectively. These relatively high numbers 
are only less than a third of those in East Asia 
(the highest in the world).7 These data spark 
the question: “Is the low prevalence of gastric 
cancer in Indonesia due to the low prevalence 
of H. pylori infection?”. 

Etiopathogenesis and Risk Factors
The low prevalence of H. pylori infection 

remains a point of curiosity. Initially, the 
prevalence of H. pylori in Indonesia was 
expected to be as high as in other developing 
Asian countries, as sanitation infrastructures are 
not yet well constructed. Several studies have 
assessed the risk factors of H. pylori infection 
in Indonesia. A study by Goto et al. showed that 
the risk factors significantly associated with H. 

pylori infection are infrequent hand washing 
before meals (OR 4.10; 95% CI: 1.15-14.6), 
cucumber intake more than once a week (OR 
6.61; 95% CI: 1.87-23.3), chicken intake more 
than once a week (OR 1.40; 95% CI: 0.43-
4.56), and former and current alcohol drinking 
(OR 61.9; 95% CI: 1.67-2300.8).8 On the other 
hand, drinking soy milk more than once a week 
decreased the risk with marginal significance 
(OR 0.10; 95% CI: 0.01-0.97). The Buginese and 
Batak ethnicities were shown to have a higher 
risk of H. pylori infection than the Javanese, as 
Buginese and Bataknese eat using their fingers 
more frequently.8 Drinking tap water instead of 
mineral water is also a risk factor for H. pylori 
infection.9 The same risk factors are also seen in 
the United Arab Emirates.5

With regard to ethnicity, a study conducted by 
Syam et al. assessing the prevalence of H. pylori 
on the five largest islands of Indonesia revealed 
much interesting data. They found differences 
in the prevalence of H. pylori infection between 
ethnicities, hence establishing ethnicity as an 
independent risk factor for H. pylori infection. 
The Papuan, Batak, and Buginese ethnicities 
had a higher risk of developing H. pylori 
infection than the Javanese, Dayak, and Chinese 
ethnicities.10 Ethnicity is also a risk factor for 
H. pylori infection in the United Arab Emirates 
(p < 0.001). Khoder et al. showed that people 
of African descent have a significantly higher 
prevalence than those of Asian or Arab ethnicity. 
Among Asians, Indians have the highest 
prevalence of H. pylori infection, followed by 
the people of Pakistan and the Philippines.5

There is an ongoing debate over whether or 
not psychological stress is a risk factor for H. 
pylori infection. The idea is that psychological 
stress provokes gastric acid secretion, increasing 
the level of aggressive factors and inhibiting 
protective factor of the gastric mucosa. These 
conditions facilitate infection of the stomach by 
H. pylori. A study by Darwin et al. in Padang 
showed that psychological stress appears to 
have no correlation with the expression of IL-6 
in the gastric mucous of patients with functional 
dyspepsia. However, there is evidence of 
increasing activity of H. pylori in patients with 
increased psychological stress.11
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H. pylori can manifest as a broad spectrum 
of clinical symptoms and diseases  ranging from 
peptic ulcer to gastric cancer and from bloating 
to dyspepsia. A cross-sectional study in Medan 
conducted by Siregar et al. involving 80 patients 
with gastritis showed that serum TNF-α and 
VEGF levels were significantly increased in 
the H. pylori-infected group, but there were 
no significant differences in serum levels of 
IL-8 between H. pylori-positive and negative 
groups. High levels of TNF-α were associated 
with a severe degree of chronic inflammation, 
high levels of IL-8 were associated with severe 
degree of chronic inflammation and neutrophil 
infiltration, and high levels of VEGF were 
associated with a severe degree of premalignant 
gastric lesion.12

One of the clinical manifestations of H. pylori 
infection is Gastroesophageal Reflux Disease 
(GERD). It was suggested that there is a parallel 
association of increasing GERD incidence with 
decreasing H. pylori infection prevalence in Asia. 
Miftahussurur et al. conducted a study involving 
104 dyspeptic patients evaluated by endoscopy in 
Indonesia. This study found a high prevalence of 
GERD in areas with a low H. pylori prevalence, 
although the association could not be measured 
due to an insufficient number of cases.12

Peptic ulcer disease is still a significant 
health burden, despite decreasing rates of H. 
pylori infection due to eradication therapy. In 
Indonesia the prevalence of H. pylori infection 
in peptic ulcer disease is 90%-100%. Peptic ulcer 
disease itself can be differentiated into duodenal 
and gastric ulcer disease. H. pylori plays a role 
in those two ulcer locations. The location of H. 
pylori infection determines whether gastric acid 
secretion will be up- or downregulated, based 
on the inflammatory zone. Untreated H. pylori 
infection may lead to gastric cancer, as H. pylori 
is classified as a Class 1 carcinogen in humans. 
However, the risk of malignancy depends on the 
virulence factor of H. pylori.13

An interesting point concerning the 
prevalence of gastric cancer in Indonesia is that 
it is relatively low compared with other Asian 
countries. A multicenter study conducted by 
Miftahussurur et al. in Java, Papua, Sulawesi, 
Borneo, and Sumatera showed that virulence 

factors of genotypes presenting in H. pylori 
strains were suggested to contribute to the 
low rate of gastric cancer in Indonesia. Their 
study revealed the genetic profile of H. pylori 
in Indonesia. Of the strains examined, 97.7% 
possessed the cagA gene, 60.5% of which 
were East-Asian-type cagA, while 20.9% were 
Western-type-cagA. In all, 18.6% were of the 
novel ABB type, most of which were obtained 
from Papuan subjects. Patients infected with 
East-Asian-type-cagA strains possessing a 6-bp 
deletion showed significantly lower inflammation 
and atrophy scores in the corpus area than those 
with strains expressing the Western-type cagA. 
These findings suggest that the low incidence 
of gastric cancer in Indonesia may also be due 
to less virulent genotypes in the predominant 
strains.10 Variations in H. pylori strains affect the 
prevalence of gastric cancer within a country. 
hspEAsia isolates among Chinese people appear 
linked to a higher incidence than hpAsia2 or 
hpEurope strains, found among Indians and 
Malays.7 

H. pylori vacA and cagA genes are associated 
with higher virulence, whereas Vascular 
Endothelial Growth Factor (VEGF) is one 
important marker for neo-angiogenesis. Siregar 
et al. conducted a study in Medan and concluded 
that an increased level of VEGF is correlated 
with H. pylori infection and its virulence status. 
There was a significant rise in serum levels of 
VEGF in H. pylori-infected patients compared 
with those without infection. Moreover, cagA-
positive strains of H. pylori also showed 
significantly higher VEGF levels than cag-A 
negative strains.14

Diagnosis of H. Pylori Infection
Several studies were performed in Indonesia 

to identify other diagnostic tools and biomarkers 
and to compare them with the urea breath test 
(UBT) and endoscopic evaluation, for the 
diagnosis of H. pylori infection in the Indonesian 
population.

Budyono et al.15 conducted a cross-sectional 
study from November 2016 to March 2017 to 
analyze the association between the severity of 
dyspepsia, measured with a modified Glasgow 
Dyspepsia Severity Score (GDSS) questionnaire, 
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and H. pylori infection, measured with 14C 
UBT Examination. There was a significant 
difference in GDSS scores between H. pylori-
negative and positive patients. However, clinical 
assessment failed to show a significant difference 
in severity between the two groups (GDSS of 
3.06 in positive and GDSS of 1.67 negative, out 
of 10). Therefore, it is difficult to recommend 
modified GDSS as a substitute for the current 
examination method, as it has a sensitivity of 
41.6% and specificity of 85.5%, taking UBT as 
the gold standard. H. pylori eradication should 
be considered in patients with a modified 
GDSS score of 4 and above if there is no better 
examination available.

Nurdin et al.16 conducted a study to investigate 
H. pylori detection in gastric biopsy. They 
compared immunohistochemistry and Giemsa 
staining for the detection of H. pylori in active 
chronic gastritis. The Giemsa sensitivity test 
performed upon immunohistochemistry showed 
a sensitivity value of 65% and a specificity value 
of 100%. Immunohistochemistry staining in 
active chronic gastritis was more sensitive than 
Giemsa, particularly in detecting coccoid-shaped 
bacteria.

As for the use of serology in H. pylori 
infection, Miftahussurur et al. found than an 
ELISA test for H. pylori infection had sensitivity 
of 66.7% and specificity of 97.2%, compared 
with immunohistochemistry as the gold standard. 
This showed the low accuracy of the ELISA kit 
when used in an Indonesia population.17

Other studies attempted to generate markers 
that could be used to evaluate gastric mucosal 
status in patients with H. pylori infection. 
Miftahussurur et al. studied the use of serum 
pepsinogen (PGs) as a non-invasive method to 
determine gastric mucosal status, in order to 
favor areas in Indonesia in which gastrointestinal 
endoscopy is unavailable. PG levels were 
determined using the PG ELISA kit. The 
samples were then classified according to the 
ABC method as follows: H. pylori-negative/
PG-negative (group A), H. pylori-positive/
PG-negative (group B), H. pylori-positive/
PG-positive (group C), and H. pylori-negative/
PG-positive (group D). H. pylori (+) patients 
had significantly higher PG II levels and lower 

PG I/PG II ratios than H. pylori (-) patients. The 
prevalence of chronic and atrophic gastritis was 
also significantly higher in H. pylori (+) patients. 
PG levels can be useful to determine chronic 
gastritis but have modest sensitivity for atrophic 
gastritis in Indonesia.17

A cross-sectional study conducted by Dairi et 
al. aimed to determine serum malondialdehyde 
(MDA) levels in patients with H. pylori (+) 
gastritis. H. pylori infection produces reactive 
oxygen species (ROS), whereas ROS itself are an 
important factor for the development of gastritis. 
H. pylori infection also causes recruitment of 
neutrophils and macrophages, which in turn 
increase free radicals. This oxidative stress 
causes tissue damage that can be measured 
by MDA, the product of lipid peroxidase. 
The mean MDA level in H. pylori (+) patients 
was 1.58, whereas in H. pylori (-) it was 1.19, 
with p = 0.013 for the difference. There is still 
no normal value of MDA that can be used as 
standard, as it can be affected by age, enzyme 
activities, antioxidant supplements, diseases, and 
environmental factors.18

From a study using a survey of 26 experts 
from nine Southeast Asian countries (Cambodia, 
Indonesia, Laos, Malaysia, Myanmar, the 
Philippines, Singapore, Thailand, and Vietnam), 
the rapid urease test (RUT) was the most 
common method used to diagnose H. pylori 
infection, followed by UBT. Most Southeast 
Asian countries used a test-and-treat strategy 
for patients with dyspepsia without alarming 
symptoms, except Laos and the Philippines. In 
these cases, stool antigen and urea breath tests 
were commonly used. Among health centers 
and regions in the same countries, there were 
significantly different proportions of patients 
with findings of endoscopic gastritis who 
underwent RUT and histological evaluation.19

Complications of H. pylori Infection
Colonization with H. pylori is known to 

increase the risk of certain diseases, such as 
duodenal ulcer, gastric ulcer, non-cardiac gastric 
carcinoma, B-cell lymphoma, and possibly 
thrombocytopenic purpura. A case-control study 
was conducted by Darnindro et al. between 
June 2014 and August 2014 in Jakarta with 69 
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cases and 71 controls using medical record and 
histopathology evaluation. H. pylori infection 
can cause atrophy and metaplasia of the gastric 
mucosa. According to histopathological findings, 
active chronic gastritis was found in 62.3% of H. 
pylori (+) patients, compared with only 12.7% 
of H. pylori (-) patients (OR = 11.31; 95% CI: 
4.86-26.7). Mild and moderate atrophy was 
higher among H. pylori (+) patients, though 
the difference was not statistically significant 
(p = 0.09). The frequency of gastric mucosal 
metaplasia was found to be higher in H. pylori 
(+) patients (10.1% vs 1.4%; p = 0.03).20

Increased metaplasia in the H. pylori (+) 
population was also observed by Tenggara et 
al. Of 1127 patients who underwent endoscopy 
between 2001 and 2011 in North Jakarta, 
metaplasia was found in 3.31% of H. pylori (-) 
patients and 9.23% of H. pylori (+) patients. 
Only 7 patients had gastric malignancies, and 
all of them were H. pylori (-). They concluded 
that there was an association between metaplasia 
and H. pylori infection. However, there was no 
association between gastric malignancy and H. 
pylori infection.21

According to Quach et al., the prevalence 
of gastric cancer is the highest in Vietnam  
(17/100.000) and the lowest in Indonesia 
(1/100.000). In Indonesia, ethnicities including 
Chinese, Bataknese, and Minahasanese 
were considered as high-risk factors for the 
development of gastric cancer. In most Southeast 
Asian countries, a familial history of gastric 
cancer and precancerous gastric lesions were 
considered risk factors for gastric cancer 
development.20

It was suggested that H. pylori infection 
decreases the risk of gastroesophageal reflux 
disease and its complications, including Barret’s 
esophagus, adenocarcinoma of the esophagus, 
and gastric cardia. A study conducted by 
Miftahussurur et al. in Surabaya involved 104 
patients with dyspeptic syndrome in Indonesia 
between October 2015 and November 2015 
who underwent endoscopic evaluation. GERD 
was diagnosed by endoscopic evaluation, and 
patients were asked to complete GERD-Q 
questionnaires. The presence of H. pylori strains 
was identified on the basis of histology, culture, 

and immunohistochemistry. Of all patients, 
53.8% were confirmed to have GERD. Only 
two patients (1.9%) were diagnosed as H. pylori 
positive, although both were also diagnosed 
with GERD. In conclusion, this study found a 
high prevalence of GERD in areas with a low 
H. pylori prevalence, although the association 
could not be measured due to an insufficient 
number of cases.12

Current Treatment Modalities for 
H. pylori Infection

The currently available guidelines for 
dyspepsia with H. pylori infection management 
in Indonesia by Syam et al. (2017) recommend 
a minimum 7-day course of either triple or 
quadruple therapy for the first-line regimen, 
depending on the rate of resistance to 
clarithromycin in the affected area.22 The 
combination of a proton pump inhibitor (PPI), 
such as rabeprazole, lansoprazole, omeprazole, 
pantoprazole, or esomeprazole, to reduce gastric 
acid production and antibiotics effective against 
H. pylori is reported to be beneficial to eradicate 
the infection.

Triple therapy with PPI, amoxicillin, and 
clarithromycin/metronidazole remains the 
treatment of choice in areas with a rate of 
resistance of less than 20% to clarithromycin.21 
Meanwhile, those residing in areas with high 
resistance to clarithromycin are suggested 
to undergo a culture and resistance test with 
samples isolated from an endoscopic specimen, 
or a molecular test directly through gastric 
biopsy, prior to treatment initiation. A quadruple 
therapy comprising bismuth subsalicylate, PPI, 
metronidazole, and tetracycline is recommended 
in such areas. Under circumstances where 
bismuth is not available, the same regimen can 
still be used without including bismuth. 

When the first-line clarithromycin-based 
regimen fails, bismuth quadruple or triple therapy 
with PPI, levofloxacin, and amoxicillin are 
favorable as the second-line treatment, whereas 
in areas with high resistance to clarithromycin, 
the PPI-levofloxacin-amoxicillin regimen may 
be the first line of treatment.22

A confirmation test needs to be conducted 
within at least 4 weeks after each treatment 
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course.22 A UBT or H. pylori stool antigen 
monoclonal test can be beneficial to identify any 
treatment failure.

Antibiotic Resistance in H. pylori 
Infection

The high prevalence of clarithromycin-, 
levofloxacin-, and metronidazole-resistant H. 
pylori remains a burden of many Asia-Pacific 
countries, as reported in a meta-analysis by 
Kuo et al.22 Among many other reasons, such as 
genetic polymorphisms and patient compliance, 
antibiotic resistance has been proposed as a major 
factor contributing to the low eradication rate 
of H. pylori infection after standard therapy.24 
Therefore, in H. pylori Management in ASEAN: 
The Bangkok Consensus Report, Mahachai et al. 
recommend that the first-line regimen should be 
customized for each region in accordance with 
its antibiotic resistance pattern.25

Miftahussurur et al.26 conducted a prospective 
study to evaluate resistance rates from August 
2012 to November 2015 involving 849 adult 
dyspeptic patients who underwent endoscopy 
examinations in 11 cities spreading across 
the five largest islands of Indonesia. Among 
them, 77 strains of H. Pylori were isolated to 
undergo sensitivity assays for metronidazole, 
clarithromycin, levofloxacin, amoxicillin, and 
tetracycline. There were high rates of antibiotic 
resistance to metronidazole and levofloxacin 
(46.8% and 31.2%, respectively), whereas a 
lower prevalence of resistance to clarithromycin 
(9.1%), amoxicillin (5.2%), and tetracycline 
(2.5%) were observed. The patterns of resistance 
were also found to vary significantly among 
several ethnicities and regions. The highest 
rate of resistance to levofloxacin was found 
in Java (50%) and Sumatera (44.4%), while 
Sumatera also showed a significantly higher 
rate of metronidazole resistance (88.9%) than 
other islands. Of all ethnic groups, Ambonese 
were associated with significantly higher rates 
of metronidazole and tetracycline resistance 
compared with others. Moreover, high levels of 
clarithromycin resistance were also observed in 
Ambonese, Chinese, and Balinese. Only strains 
isolated from Dayak individuals were found 
to be sensitive to all antibiotics. The study 

suggested that standard triple therapy based 
on metronidazole and levofloxacin may not be 
effective at eradicating H. pylori infection in 
Indonesia.

To invest igate this  matter  further, 
Miftahussurur et al.26 initiated a follow-up 
study where a total of 105 strains isolated from 
1,039 dyspeptic subjects from August 2012 
to February 2016 were analyzed in order to 
investigate possible alternative regimens for 
H. pylori infection in Indonesian regions with 
high rates of metronidazole and levofloxacin 
resistance. Sensitivity to five alternative 
antibiotics comprising rifaximin, rifabutin, 
furazolidone, garenoxacin, and sitafloxacin 
were assessed in this study. It was revealed 
that all strains were sensitive to rifabutin, 
furazolidone, and sitafloxacin. A mild rate of 
resistance to garenoxacin was found, whereas 
those treated with rifaximin showed a much 
higher rate (6.7% and 38.9% respectively). The 
resistance rates to both drugs were found to be 
the highest in Java. Garenoxacin resistance was 
found neither in Bali, Kalimantan, and Timor 
nor in those belonging to Ambonese, Balinese, 
Dayak, Javanese, Minahasanese, and Timor 
ethnic groups. In contrast, rifaximin resistance 
was found to be evenly distributed among all 
ethnicities. The study suggested that alternative 
therapies with furazolidone, rifabutin, and 
sitafloxacin might be considered as the treatment 
of choice to eradicate H. pylori in Indonesian 
regions with metronidazole and levofloxacin, as 
well as clarithromycin resistance.

In an attempt to identify the virulence factors 
that might contribute to the high prevalence of 
antibiotic-resistant H. pylori strains in Indonesia, 
genetic sequencing assays were conducted 
in both studies. An association between H. 
pylori resistance to several antibiotics and 
their genotypes were then discovered.26,27 
Tetracycline-resistant H. pylori was shown to 
be significantly associated with CagA-positive 
strains, whereas those with genetic expression of 
VacA were associated with rifaximin resistance.

Conclusion
The prevalence of H. pylori infection in 

Indonesia is relatively low in comparison with 
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other Southeast Asian and Asian countries, as is 
the incidence of gastric cancer. We suggest that 
this phenomenon is due to East-Asian-type-cagA 
strains as a predominant strain in Indonesia 
that possesses a 6-bp deletion, resulting in less 
virulent disease. In areas with limited resources, 
the test-and-treat strategy is preferred to diagnose 
dyspeptic patients without alarming symptoms. 
To date in Indonesia, there is still no noninvasive 
examination proven to be significantly valuable 
for evaluating gastric mucosal status in H. 
pylori infected patients. Triple therapy remains 
the mainstay of treatment in areas of low 
resistance rates to clarithromycin, while a 
PPI-levofloxacin-amoxicillin regimen should 
be used in high-resistance areas. However, the 
Indonesian population also has high resistance 
rate to levofloxacin, especially in the regions of 
Java and Sumatera. Therefore, in these cases, 
furazolidone, rifabutin, and sitafloxacin might 
be considered as drugs of choice to eradicate 
H. pylori. A multicenter study involving a 
large number of samples should be conducted 
to determine the optimal H. pylori treatment 
regimen in Indonesia. 
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abstrak
Pada masa kini, Coronavirus, yang disebut sebagai Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-

CoV-2), virus yang mengancam jiwa dengan tingkat kematian yang tinggi (4,2%) dan belum ada pengobatan 
absolut, pada akhirnya dapat mengakibatkan sindrom gangguan pernafasan akut (ARDS). ARDS adalah salah 
satu komplikasi fatal, ditandai dengan infiltrasi paru dan hipoksemia berat. Kondisi ini dapat berkembang dari 
peradangan paru primer yang disebabkan oleh berbagai virus, terutama virus influenza, beberapa patogen manusia 
yang paling umum. Karena itu, banyak penelitian mengeksplorasi beberapa pendekatan untuk pengobatan ARDS. 
Transplantasi paru telah diklaim sebagai obat yang efisien untuk ARDS dan Influenza parah, yang juga dapat 
untuk mengobati komplikasi paru kritis pada SARS-CoV-2. Sepengetahuan kami, baru pertama kali studi untuk 
meninjau semua data yang tersedia tentang kemampuan transplantasi paru pada pengobatan pasien kritis dengan 
ARDS, influenza, dan SARS-CoV-2.

Kata kunci: SARS-CoV-2, COVID-19, ARDS, influenza, lung transplantation.

Abstract
In this era, the novel Coronavirus, referred to as Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-

CoV-2), a life-threatening virus with a high mortality rate (4.2%) and with no absolute treatment as of yet, may 
ultimately result in acute respiratory distress syndrome (ARDS). ARDS is one of the fatal complications, highlighted 
by pulmonary infiltration and severe hypoxemia. This condition can be developed from primary lung inflammation 
caused by various viruses, particularly influenza viruses, some of the most common human pathogens. Due to this 
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Introduction
The latest danger against global health is the 

current outbreak of the respiratory disease that 
was given the name Coronavirus Disease 2019 
(COVID-19). The first cases of Covid-19 were 
reported in December 2019. This coronavirus was 
structurally related to the virus responsible for 
Severe Acute Respiratory Syndrome (SARS).1, 2 
An experimental antiviral medication, remdesivir, 
received Emergency Use Authorization by the 
US Food and Drug Administration in 2020 for 
patients afflicted with severe COVID-19.3 In 
addition, chloroquine and hydroxychloroquine 
were considered, as for decades they served as 
useful medications in prevention and treatment 
of chronic inflammatory diseases, including 
rheumatoid arthritis (RA).4 Despite their use in 
the treatment of viral respiratory infections, no 
strongly established evidence was found for the 
effectiveness of chloroquine/hydroxychloroquine 
medication on SARS or Middle East Respiratory 
Syndrome (MERS).5 In the lineup for new, 
more efficacious medical approaches, Lung 
transplantation (LT) is receiving more attention. 
LT is preferred for patients with end-stage 
lung related diseases or severe respiratory 
insufficiency. Also, bilateral lung recipients 
showed a higher survival rate.6,7 LT, as the 
only therapy for end-stage ARDS, provided the 
final choice for these patients to avoid death. 
Therefore, patients with irreversible pulmonary 
fibrosis, like post-COVID-19 ARDS, can be 
analyzed carefully for the possibility of a LT. 
In the Lancet section for Respiratory Medicine, 
Lang et al.8 provided a comprehensive report of 
a 44-year-old patient with COVID-19-associated 
ARDS, who underwent a pre-treatment transplant 
assessment process and was successfully treated 
with LT. In addition, for patients with persistent 
lung failure following COVID-19, in whom 
many weeks of supportive measures in the 

intensive care unit (ICU) has not shown any 
significant improvement, LT was offered as a 
choice of treatment. Although this treatment is 
lifesaving, the true impact of LT in the acute cases 
of COVID-19 may have little consideration.9 
According to the data and hypothesis that LT can 
be a beneficial treatment of ARDS and Influenza, 
its potential for curing end-stage COVID-19 
patients should be assessed further. In this review, 
to the best of our knowledge for the first time we 
aimed to gather available data about the efficacy 
of LT in patients with respiratory diseases ARDS, 
Influenza, and COVID-19 to achieve a better 
perspective of this treatment in these patients.

Considerations in a COVID-19 patient 
evaluation for LT eligibility

LT has been suggested as the savior treatment 
for selected COVID-19 patients present with 
persistent pulmonary disease despite several 
weeks or months of hospitalization in ICU.10 
There are ten considerations that should be 
taken into account during a COVID-19 patient 
evaluation for LT candidacy. First, patients 
must not be older than 65, as cases of older 
patients showed poorer outcomes. Second, 
candidates for surgery must have single-organ 
dysfunction only. Third, adequate time must be 
considered for recovery.11 Fourth, there must be 
radiological documentation of refractory lung 
disease. Fifth, the patient must be informed 
and able to discuss about transplantation. They 
should understand the impact of surgery on 
their quality of life. Sixth, patients must receive 
adequate physical health care while on the 
waiting list, because of better outcomes in such 
cases.12,13 Seventh, patients should be eligible 
for standard transplantation criteria such as 
sufficient body-mass index and absence of other 
notable comorbidities, including severe heart 
disease.14 Eighth, the patient’s recent SARS-

issue, many studies explored several approaches for ARDS treatment. Lung transplantation has been claimed as an 
efficient cure for severe ARDS and Influenza, which can also be offered for treating critical lung complications of 
SARS-CoV-2. Thereupon, to the best of our knowledge for the first time, we aimed to review all available data about 
capability of lung transplantation for the treatment of critically ill patients with ARDS, Influenza, and SARS-CoV-2.

Keywords: SARS-CoV-2, COVID-19, ARDS, influenza, lung transplantation.
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CoV-2 Polymerase Chain Reaction (PCR) result 
should be negative. Based on observations 
made so far, the post-surgery fatality rate is 
remarkably higher for patients tested positive 
for infectious diseases, even in asymptomatic 
cases.15 Ninth, the surgical center should be 
qualified in performing high-risk surgeries, 
as this type of surgery on ARDS patients 
with Extracorporeal Membrane Oxygenation 
(ECMO) support is one of the highest-risk and 
most complicated procedures.16 Tenth, a wide 
donor pool should be accessible to qualified 
surgical centers to maximize survival chance 
of patients on the waiting-list. This will retain 
fair and impartial organ donor allocation and 
provide life-saving organ transplantation for 
cases that have the greatest chance of survival.17 
Therefore, with ECMO support and fulfilling 
the aforementioned criteria, LT can be helpful 
in selected cases with severe, serious respiratory 
failure secondary to ARDS and COVID-19.

LT for COVID-19-associated ARDS in 
PCR-positive patients

Although a large proportion of patients 
with COVID-19 develop asymptomatic or mild 
disease, about 10% transfer to ICU as a result 
of ARDS.18,19 Mortality rates of up to 60% have 
been reported for these patients.20,21 Lang et al.8 
reported the first case of LT for a confirmed 
SARS-CoV-2 patient, a 44-year-old female 
patient with symptoms of cough and fever and 
nothing remarkable in her past medical history, 
except mild psoriatic arthritis which was treated 
previously, and a diagnosis of idiopathic CD4 
lymphocytopenia with no clinical significance. 
According to the comprehensive examination 
and interdisciplinary discussions, the patient’s 
lungs had no potential for recovery and based 
on following considerations, transplantation was 
approved: (1) negative viral culture and high 
real-time polymerase chain reaction (RT-PCR) 
Ct values, (2) more than one month after the 
onset of SARS-CoV-2 infection, (3) no available 
alternative procedure, (4) a young patient with 
a single-organ failure, (5) a pre-septic condition 
originated from the patient‘s lungs, and (6) no 
other obvious barriers for long-term recovery. 
A sequential bilateral LT was carried out, the 

patient was transferred to the ICU in a stable 
condition, and was proned in order to improve 
the gas exchange and to decrease the pressure 
on the lower lobes of the lungs. Standard triple 
immunosuppression therapy was performed, and 
due to the fact that the patient was highly pre-
sensitized, six additional treatment patterns of 
immune-absorption were done and antithymocyte 
globulin was provided. Regardless of the success 
of this procedure it is necessary to mention 
that most COVID-19 patients admitted to the 
ICU are older than the maximum age limit for 
transplantation or have other comorbidities that 
might not allow physicians to consider LT. This 
case report suggests that LT should be included 
in the therapeutic methods for COVID-19 
positive patients with COVID-19-related ARDS. 
However, the applied criteria for patient selection 
and timing of LT still need to be validated in 
further studies. 

Pre- and post-operative mental 
assessment and intervention for 
LT in elderly COVID-19 patients

Lyu et al.22  reported the postoperative mental 
status of two elderly COVID-19 patients in China 
who had no history of psychiatric disorders prior 
to the COVID-19 infection. The first patient, 
a 66-year-old woman without any history of 
chronic disease, underwent a bilateral LT and her 
status was observed for 28 days thereafter. She 
had developed symptoms such as restlessness and 
confusion 27 days before surgery which lasted 
for 7 days. After achieving full consciousness 8 
days after surgery, only psychological supportive 
treatments were administered to enhance her 
mood and sedatives such as zolpidem (10 mg/
day) and olanzapine (5 mg/day) were prescribed 
to treat her insomnia. The mental status of 
the second patient, a 70-year-old man with a 
5-year history of hypertension and a 10-year 
history of diabetes, was observed for 21 days. 
Consciousness was fully recovered 6 days after 
the LT surgery and similar to the first patient, 
sedatives were prescribed to treat episodes of 
insomnia. By the time the observation period 
was over, no sign of any mental disturbance was 
declared. Muscle rehabilitation training started in 
both patients 10 days after operation. In regard 
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of these data, providing intensive supportive care 
may avoid post operation acute brain dysfunction 
in COVID-19 patients. 

COVID-19 and immune responses 
before and after LT

A few COVID-19 patients were diagnosed 
with more severe conditions, including acute 
lung injury (ALI) and ARDS. As previously 
mentioned, LT may be a beneficial method 
to protect patients from COVID-19-related 
ARDS.8,10 However, to attain safer outcomes, 
perioperative immune reactions of patients 
should be evaluated. The recent report by Yan et 
al.20 surveyed the immune system reactions and 
the remnants of SARS-CoV-2 nucleic acids in 
two clinical cases before and after LT, including 
the very first case of LT for COVID-19 globally. 
They described two severely ill COVID-19 
patients (group 1: a 58-year-old male with 
COVID-19-related ALI and ARDS) and 
(group 2: a 73-year-old male with COVID-19-
associated multiple organ failure and ARDS). 
Both cases were admitted for LT, in order to 
be preserved from end-stage complications of 
COVID-19, in particular, ARDS. Whole blood 
lymphocytes, immunocytes (T, B, and NK 
cells), blood cytokines, and Ag-definite IgMs 
and IgGs of hospitalized COVID-19 patients 
were assessed. The number of lymphocytes 
in these cases remained below the standard 
amount before and after LT (<1.1×109/L). The 
levels of blood immunocyte subclass CD3+ 
CD45+ T were under 60% and a decrease 
of CD8+ T cells was observed (P < 0.01). 
Furthermore, together with viral replication, the 
IL-6 and IL-10 ranges in plasma overstepped 
the maximum limit of normal values. Total 
concentrations of cytokine IL-10, IL-4, IL-6, 
IFN-γ, and TNF-α in a severe period of disease 
were considerably higher compared to the 
convalescence period. These findings display 
weak humoral and cellular immune reactions 
in patients infected with COVID-19. In 
pathological analyses, the results of the second 
patient illustrated vague mature CD3+ cells in 
tissues and large-scale fibrosis and mucosal 
necrosis in the bronchioles, and the number of 
IgA+ cells in epithelial cells declined in both 

lung lobes. Residual COVID-19 in the lungs 
could be the main cause for the positive test 
result and mild symptoms in recovered SARS-
CoV-2 patients, despite antiviral therapy. After 
the LT operation in severely ill COVID-19 
patients (without antiviral treatments), there 
were no signs of COVID-19 infection in the 
transplanted lungs and no indication of residual 
COVID-19 nucleic acids observed on CT scans. 
Also, the humoral immune response was found 
to be negative. Moreover, according to Tabary 
et al.23, COVID-19 is extremely devastating to 
the immune system, leading to the decrease of 
splenic T and B cell population as a result of 
necrosis and apoptosis. This may explain the 
incompetence of the immune system to protect 
the lungs from SARS-COV-2.

LT for elderly patients with severe 
COVID-19 pneumonia 

According to some studies, SARS-CoV-2 
might result in irreversible loss of respiratory 
function in end-stage COVID-19 elderly 
patients.24-26 The International Society for Heart 
and Lung Transplantation (ISHLT) mentioned 
that LT is considered to be an efficient treatment 
for end-stage chronic lung disease.27-29 However, 
it is not recommended for patients with positive 
viral RNA tests since the ubiquitous virus may 
damage the transplanted lungs.8,30 Thus, the 
viral RNA test should be negative at least twice 
before surgery and the specimen tested should 
be extracted via sputum and bronchoalveolar 
lavage (BAL). Han et al.31 speculated that 
some factors such as blood transfusion or 
long-term medication, with high-doses of 
immunomodulators such as Thymallfasin, 
may be associated with early acute rejection. 
However, up to now, there hasn’t been enough 
evidence to prove that irreversible lung injury 
may progress in SARS-CoV-2 lung infection 
patients.

Two patients with end-stage COVID-19 
pneumonia who underwent LT were studied.31 
The first case was a 66-year-old woman diagnosed 
with COVID-19, who received medication as 
well as convalescent plasma therapy, but showed 
no improvement in her declining respiratory 
condition. Afterwards, the patient was tested for 
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SARS-CoV-2, and due to negative result (despite 
her “white lung” radiographs) she was enlisted 
for LT. There were no detectable signs of pleural 
effusion after surgery, but the oxygenation 
index started to decrease. There were some 
complications pointing towards acute rejection, 
but after one dose of steroid pulse therapy, the 
patient’s oxygen saturation rapidly improved and 
the chest x-ray became clearer. 

The other case was a 70-year-old man 
diagnosed with COVID-19, with progressive 
decline in his condition, despite receiving 
medication. His lungs in his most recent 
chest x-ray were described as a blurry X-ray 
Furthermore, after testing negative on the SARS-
CoV-2 nucleic acid tests, LT was performed. 
Outcomes were virtually the same as the first 
patient: demonstrating clear chest x-rays with 
no evidence of pleural effusion and residual 
COVID-19 in the lungs.31 Based on this study, 
LT could be an efficient intervention for 
end-stage COVID-19 patients when using 
medication, internal medicine guidelines, and 
mechanical ventilation (MV), where ECMO 
cannot ameliorate the lungs’ deteriorating 
condition.

LT for progressive COVID-19 related 
pulmonary fibrosis 

LT could be a potential life-saving procedure 
for patients with currently non-resolving 
COVID-19.32,33 However, concerns limiting 
transplantation include recurrence of COVID-19 
(or superinfecting pathogens associated with viral 
pneumonia), infection of the allograft, technical 
challenges imposed via virus-mediated injury to 
the patient’s lung, and possible risk of allograft 
infection with ventilator-associated pathogens 
causing pneumonia. Severe COVID-19 related 
damage to pulmonary vessels and pleura could 
create practical barriers to transplantation, 
and severe deconditioning due to long-term 
MV together with sedation and blockade of 
neuromuscular function. There remains a lack of 
adequate evidence about the possibility of lung 
recovery after severe COVID-19  pneumonia, 
and whether it results in better long-term 
outcomes than LT.32 In this regard, Bharat et 
al.32 reported the first results of two successful 

LT surgeries in patients diagnosed with non-
resolving SARSCoV-2 associated ARDS at 
the United States. Comparing the histology of 
explanted native lungs compared to the lungs 
of patients who expired from SARS-CoV-2 
demonstrated some evidence of severe fibrosis 
in the former. The results of Single molecule 
Fluorescence In-Situ Hybridization (smFISH) 
for detecting COVID-19 RNA strands did not 
detect recurrent COVID-19 infection in the 
allograft. Therefore, LT may be the only choice 
for saving these patients.32 Their study reported 
a case of a female in her 20s diagnosed with 
SARSCoV-2 showing the symptoms of severe 
and treatment-resistant hypoxemia despite 
different interventions (such as endotracheal 
tube placement and MV), with the level of 
oxygen in her blood progressively decreasing. 
Thus, she was listed for LT and later underwent 
the bilateral LT surgery. Post-operative care 
included the patient’s current medication regime 
in addition to immunosuppressants. As well as 
her neurocognitive state, her muscular strength 
and endurance improved quickly following 
the transplantation. Two months after surgery, 
the patient was discharged home with oxygen 
saturation values of over 98% and was able to 
perform daily activities on her own.32

Another case of a man in his 60s diagnosed with 
SARSCoV-2, who also suffered from comorbid 
conditions, including recurrent Pseudomonas 
aeruginosa pneumonia and hemothorax, was 
reported. Despite attempting different treatment 
approaches, no improvement in lung compliance 
and oxygen saturation was seen, therefore he was 
listed for LT. Despite the similarity between his 
first two independent intraoperative assessments, 
unexpected complexity was reported because 
of colliquative necrosis following COVID-19 
related Pseudomonas aeruginosa pneumonia. 
Thirty days after transplantation surgery, the 
patient respired on room air with oxygen 
saturations above 97%, and his status, including 
consciousness and muscular strength, improved 
over time, under the care of rehabilitation 
services.32

Moreover, according to the findings of 
this study, the lungs of both patients infected 
with SARS-CoV-2 were edematous and their 
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weight had significantly increased. Explanted 
lungs of both patients showed presence of 
pleural thickness and adherence, along with 
large bacterial cavities associated with necrosis. 
These bacteria were detected through PCR 
assay in BAL samples of the postoperative 
cultures. In addition, regions of diffuse alveolar 
hemorrhage, acute bronchopneumonia due to 
secondary bacterial infection, and uncommon 
micro thrombi were observed in the lungs of both 
cases. Lack of matrix organization was seen in 
the biopsies of patients who expired from severe 
SARSCoV-2 pneumonia as well as in the sections 
of lung explants from patients who underwent 
transplantation.32

Lessons from LT treatment for 
ARDS patients

According to American-European Consensus 
Conference (AECC), ARDS is the acute onset 
of decreasing oxygen levels in the blood, with 
bilateral intrusions on chest X-ray, without 
any evidence of left atrial hypertension.34 
Complications are seen as a result of sepsis, 
trauma, and pneumonia, although some patients 
may also have extra-pulmonary complications.30 
Coronaviruses that are highly pathogenic to 
humans such as SARS-COV, MERS-COV, and 
SARS-COV-2 have different symptoms, but 
one of the most important side effects is ALI or 
ARDS, which can even lead to death.35 In patients 
with COVID-19, a phenomenon called cytokine 
storm is observed, which is also associated with 
lung damage, in which inflammatory cytokines 
are secreted in large quantities.36 The exact 
mechanism of ARDS in COVID-19 patients 
is not known, but the abundant secretion of 
cytokines that induce inflammation such as IL-6, 
IL-1, and TNF-α may play an important role.37-40

Due to the critical condition of patients 
with ARDS, multiple studies were conducted 
on the effectiveness of various therapeutic 
interventions, including LT. Chang et al.41, in a 
retrospective study, identified 305 patients with 
ARDS, including 14 patients with an average 
age of 39 (SD 11) years and 8 females with 
no underlying disease. However, there were 
only 3 patients with underlying diseases, all of 
whom were utilizing MV. Most of these patients 

were candidates for LT, the first major cause 
of ARDS in these patients being accidental 
inhalation of humidifier disinfectant and the 
second being pneumonia. The results of this 
study demonstrated that although LT may be 
able to lengthen the survival time of ARDS 
patients, it is in fact the final therapeutic option. 
More importantly, physicians should pay close 
attention to the reversibility of patients’ lung 
function. 

In another study conducted by Brichon et 
al.42 a 32-year-old woman with acute myeloid 
leukemia was first treated with chemotherapy 
and autologous bone marrow transplantation, and 
three months later received ruminant interleukin 
2 (lL-2). Since the patient developed ARDS 4 
days after receiving ruminant lL-2, MV was 
required. Although many efforts were made to 
treat the patient, her condition worsened, and LT 
was performed as a final resort.  After 11 months 
of follow-up, it was found that the patient was 
in good condition. Therefore, in this study, it 
was suggested that LT can be a suitable method 
in some patients with ARDS. According to the 
promising results obtained from these studies, 
the use of LT for the treatment of patients with 
ARDS can be concluded, and it was anticipated 
that LT may be useful in the treatment of patients 
with COVID-19 who have ARDS.

Lessons from LT treatment for 
Influenza patients

Invasive pulmonary aspergillosis (IPA) is an 
uncommon disease presented in pediatric cases 
with impaired immune systems. However, it 
may also develop secondary to severe influenza 
A pneumonia in adults who were previously 
healthy. While fatality and morbidity rate 
reported among children is high, patients are 
commonly given antifungal medication for IPA 
prior to radiologic and clinical resolution. In 
addition, ECMO, also known as extracorporeal 
life support (ECLS), is gradually developing as 
a promising treatment especially in patients with 
intense respiratory failure. Bates et al.43 reported 
a critical care unit admission for a 15-year-
old case with respiratory distress induced by 
influenza A subtype H3. Due to his rapidly 
deteriorating condition, MV was required for 
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him. Furthermore, the growth of Aspergillus 
fumigatus led to increased serum galactomannan, 
and despite the administration of antifungal 
medications, bilateral intensive pulmonary 
necrosis developed. Afterwards, he received 
veno-venous ECMO (VV-ECMO) support. 
Since multiple organ failure markedly lowered 
his chance of recovery, he was eligible for lung 
transplant. Thereby, the patient underwent 
successful bilateral LT operation after his 
medical support changed to a right ventricular 
assist device (RVAD) and oxygenator. 40 days 
later, he was discharged in a stable condition. 

Influenza A virus subtype H1N1 provokes 
a broad range of clinical syndromes, including 
self-limited illness and‌worst of all, ARDS.44 In 
fact, Influenza A is capable of rapid progression 
to ARDS and pulmonary fibrosis. Pulmonary 
fibrosis secondary to Influenza A Pneumonia 
may cause lung dysfunction, however it rarely 
warrants LT.45,46 Nonetheless, an established 
invaluable treatment for ARDS called ECMO is 
a bridging option for pulmonary transplantation, 
although its long-term usage is a highly 
controversial topic. Generally, influenza A is a 
communicable disease which presents with the 
same respiratory and gastrointestinal symptoms 
as COVID-19. To name a few: cough, fever, 
vomiting and diarrhea (particularly in pediatric 
patients). Manifestations vary from mild to 
severe, meaning some patients might show no 
symptoms while some might struggle with an 
irreversible stage of disease.47

Also, Dr. Lisa Maragakis pointed out more 
similarities in addition to what has just been cited. 
Both infectious viruses can be easily transmitted 
during their incubation period, however, this 
period is much longer in COVID-19. Moreover, 
pneumonia may develop secondary to these 
infections. Medications commonly administered 
are antiviral drugs, not antibiotics. If both 
diseases progress into more severe stages, 
hospitalization and assisted ventilation may be 
required.48 In the following, few cases infected 
with different subtypes of influenza virus who 
eventually recovered due to LT will be reviewed. 
Qi Wang et al. reported a successfully performed 
bilateral LT in a 45-year-old man with H1N1-
induced ARDS and progressive fibrosis who had 

received ECMO for the last 45 days before the 
operation.49 His hospitalization and treatment 
processes are described below:

With no underlying lung disease, his 
only symptoms were cough and fever. As 
H1N1 pneumonia was diagnosed, he received 
oseltamivir. Evidence of bilateral pulmonary 
infiltration confirmed ARDS indicating the need 
for ventilation and ECMO. Also, tracheostomy 
along with continuous antibiotic therapy was 
used. Despite experiencing subsequent septic 
episodes, the H1N1 test result was negative, 
thus several antibiotics were administered. 
Even with immediate treatment measures for 
pulmonary fibrosis, the lungs were continuing 
to deteriorate. Therefore, he was included in the 
list of urgent recipients of LT and after about 
one week, a suitable 16-year-old donor free of 
infection was available. Ultimately, bilateral 
LT was operated successfully. On the first day 
after the operation, there was no longer a need 
for ECMO, on the 4th-day the ventilator was 
withdrawn, and on the 15th-day non-invasive 
ventilation via tracheostomy tube was stopped. 
Despite postoperative complications, including 
empyema, right ventricular (RV) failure, acute 
dysfunction of the liver and kidney, he recovered 
and was discharged 65 days later. After seven 
months, his condition was well and he could 
live independently, but he had signs of slightly 
reduced lung capacity plus elevated blood 
creatinine due to anti-rejection drugs.2

Influenza 1
A severe respiratory illness associated with 

H1N1 virus, was identified in March 2009 in 
Mexico.50 Rapid viral testing and PCR, with 
broad range of sensitivity, were used to detect 
this virus. Al Aklabi et al.2 reported a case of 
a 50-year-old man who suffered from chronic 
obstructive pulmonary disease and end stage 
lung disease due to α1-antitrypsin deficiency. 
He was hospitalized and listed for bilateral 
LT, but 48 hours after the injection of latent 
H1N1 virus vaccine, he displayed non-specific 
symptoms such as malaise and myalgia. A 
nasopharyngeal swab was taken for PCR testing, 
then following the positive test result and ISHLT 
recommendations51,52, oseltamivir was started. 
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After transplantation, two samples of BAL from 
the transplanted lung happened to be positive 
for H1N1 virus, resulting in antiviral and anti-
rejection therapy prescription based on regular 
protocols which previously resulted in promising 
outcomes. Finally, he was discharged home in a 
good condition 21 days after the operation. Thus, 
it can be concluded that LT can be successful in 
pandemic periods if careful clinical evaluation 
sand laboratory screenings are performed on both 
donors and recipients.

Influenza 2
Patients with suppressed immune system 

are at high risk for developing severe influenza 
A (H1N1) disease. D. P. Mason et al.53 reported 
a case of 65-year-old man who suffered from 
end-stage interstitial lung disease and was 
admitted for unilateral transplantation. Before 
his operation, the recipient complained of a 
mild sore throat with no fever, malaise, and 
rhinorrhea, and had a normal chest x-ray. 
RT-PCR for influenza was positive 17 days 
after original nasopharyngeal swab; however 
postoperative BAL cultures were negative for 
both allograft and native lungs. 4 hours after 
transplantation he became agitated due to a 
body temperature of 40.0°C thus Oseltamivir 
(Tamiflu) was started empirically. During 48 
hours, he developed worsening hypoxemia and 
increasing consolidation of the allograft. He 
received Peramivir after consideration of the 
high risk of renal insufficiency, disseminated 
intravascular coagulation and interrupted limb 
ischemia. Seventy-two hours after starting 
peramivir, he began to recover dramatically and 
chest x-rays gradually cleared. Despite these 
positive outcomes, the overall prognosis was 
assessed as poor and he died 22 days after the 
operation. This case report shows the important 
lasting threat of influenza H1N1 for patients who 
receive thoracic organ transplants, especially 
unilateral LT because of the airborne nature of the 
pathogen. Therefore, recommendations of ISHLT 
should be taken seriously: avoidance of contact 
with symptomatic individuals, vaccination 
of all H1N1 influenza patients listed for 
transplantation, and recipients who show even 
subtle signs and symptoms of upper respiratory 

infection or unusual infectious symptoms should 
be swabbed for H1N1, scheduling surgery only 
when results are available.51

Fever,  shortness of  breath,  cough, 
expectoration, as well as laboratory tests, such 
as Lymphopenia and an increased level of 
C-reactive protein are similar both influenza 
and COVID-19.54 So it can be hypothesized 
that due to success in LT in influenza, the use 
of LT in COVID-19 cases may be useful too, 
but caution should be exercised when selecting 
patients, ensuring that they meet 10-item criteria 
(previously mentioned), including a negative RT-
PCR test before the operating in both the donor 
and recipient, due to high risk of severe infection.  

Conclusion
Despite, a large number of efforts to 

find treatments for critically ill patients with 
COVID-19 in the medical world, there is no 
effective treatment for end-stage SARS-CoV-2 
infected patients. Moreover, conventional 
antiviral therapies may not be beneficial and 
some patients experience the end-stage acute 
respiratory syndrome. LT provided the potential 
effectiveness for the treatment of these patients 
and rescued them from death. Since SARS-
CoV-2 has similarities to the flu and ARDS, 
and a number of articles have recently begun to 
examine the positive effect of LT on the treatment 
of COVID-19. Therefore, this review aimed 
to collect all the data on this subject, gaining 
experiences from ARDS and the flu for LT. 
Satisfactory results after LT in improving the 
general condition have arisen the researcher’s 
efforts to find a better method for the treatment 
of acute respiratory syndrome COVID-19. 
This review shows that LT could be used when 
medical treatments consisting of ventilation and  
ECOM could not modify the lung action., and 
could be a promising choice.
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COVID-19 is a disease reported to suppress 
cellular immunity.1 This may lead to the 
development of opportunistic infections, 

among others black fungus, or mucormycosis. 
On the other hand, pre-existing defect in 
immunity may render patients susceptible to both 

Figure 1. (A,B) The patient upon first presentation at the outpatient clinic in July 2020. (C-F) The patient after the first 
debridement in September 2020 during protracted hospitalization period due to his contracting COVID-19.
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mucormycosis and COVID-19. Mucormycosis 
is a relatively rare fungal infection with rapid 
progression unless diagnosed promptly and 
treated adequately. Urgent surgical and medical 
intervention is lifesaving.2 The manifestation of 
mucormycosis largely depends on the presence 
of exposure to the pathogen and the existing 
risk factor of the host. As black fungus is locally 
invasive, the majority of cases will involve tissue 
damage with local destruction and contiguous 
spread to nearby structure. We present a case of 
black fungus complicated with COVID-19 in a 
man with underlying non-Hodgkin’s lymphoma.

A 34 year-old man initially visited the ENT 
outpatient clinic in June 2020 due to the chief 
complaint of pain on the leftside base of the 
nose, and swelling of the left eye. The patient 
developed an open wound on the base of the nose 
which grew larger. He complained of congestion 
and pain on the left side of the nose, and greenish 
discharge from the nose every day, with irregular 
pattern of fever. The CT scan revealed soft tissue 
lesion on the anterior nasal cavity especially 
on the right side, which eroded the nasal bone, 
with the suspicion of mass or chronic infection; 
pansinusitis with erosion of the left ethmoid and 
maxillaris sinus, left nasal bone erosion with 
fistulation and ulceration to the left soft tissue 
nasal region and medial to the left orbita; as well 
as thickening of the cutaneous and subcutaneous 
tissue of the nasomaxillar region to the left 
inferior palpebra. Nasoendoscopy revealed a 
fistula on the left dorsal nasal cavity and suspicion 
of black fungus infection. Surgical and naso-
endoscopic debridement was performed. As the 
endoscopic appearance suggest mucormycosis, 
and microscopic examination revealed the 
presence of spores and hyphae. Upon culture, 
dematiceae (black fungus) colony growth was 
found. The patient was discharged after two-
month of hospitalization for wound care and 
diagnosis. 

He was planned to receive voriconazole or 
amphotericin B, and therefore he was re-admitted 
in September 2020. However, during this 
hospital admission the patient was found to be 
PCR positive for SARS-COV-2 due to contract 
tracing from another patient in the same ward, 
and he was promptly moved to the COVID-19 

isolation ward for further management. He did 
not develop new COVID-19 symptoms other 
than fever and myalgia. Although the antifungal 
treatment was resumed in this period and initial 
debridement and repeat biopsy sample was taken, 
he did not receive timely nor extensive surgical 
debridement due to the logistical challenges 
related to his admission in the COVID-19 
isolation ward. The patient was discharged after 
21 days in late October 2021 and negative PCR 
SARS-COV-2 result and planned for a follow 
up outpatient visit. The pathology anatomy 
evaluation of the septal tissue obtained from 
nasal lesion the type NK/T-cell lymphoma 
although result was only available after the 
patient was discharged. 

During the COVID-19 pandemic, co-
infections of any viral, bacterial or fungal 
pathogen with SARS-COV-2 is very likely. In 
unfortunate instances such as the case presented 
in this report, hospital-acquired COVID-19 
although did not cause additional morbidity 
or severe symptoms, to some extent led to 
suboptimal management of the fungal infection 
such as delaying completion of the treatment 
regimen or in performing extensive surgical 
debridement required in the management of 
invasive mucormycosis. Additionally, the 
patient was only later diagnosed with non-
Hodgkin’s lymphoma after repeat biopsy was 
taken, revealing a host risk factor for invasive 
fungal disease and risk of deterioration in the 
patient. Suboptimal or delayed diagnosis and 
treatment of non-COVID-19 diseases have been 
reported worldwide even with effective resource 
allocation.3, 4 It is important to therefore to 
identify cases in which delay in the management 
of non-COVID-19 disease could potentially  
be life-threatening or leading to disease 
progression and prioritize delivery of care in 
these patients. 
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ABSTRAK
Latar belakang: COVID-19 merupakan penyakit infeksi yang mudah menyebar dan memiliki manifestasi 

klinis penyakit ringan, sedang, atau berat. Pasien COVID-19 harus diisolasi selama perawatan untuk mengurangi 
penularan. Hal ini dapat menyebabkan kecemasan dan depresi, yang selanjutnya memperburuk penyakit pasien. 
Pemberian psikoterapi suportif dapat membantu memberikan rasa aman, nyaman dan tenang bagi pasien. 
Pemilihan metode dalam pemberian psikoterapi suportif dapat dilakukan secara telekonsultasi atau berbasis 
internet. Kajian klinis ini bertujuan untuk mengetahui pengaruh telekonsultasi atau telepsikoterapi berbasis 
internet terhadap pasien COVID-19. Metode: Pencarian literatur dilakukan dengan menggunakan database 
penelitian, seperti PubMed, Cochrane, EBSCO/CINAHL dan ProQuest. Artikel yang diidentifikasi disaring 
menggunakan kriteria kelayakan. Ada 2 penelitian (Zhou dkk. dan Wei dkk.) yang dianalisis secara kritis 
menggunakan Newcastle Ottawa Scale. Hasil: Kedua penelitian tersebut menunjukkan bahwa penatalaksanaan 
psikoterapi melalui telekonsultasi maupun berbasis internet pada pasien COVID-19 dapat membantu 
meringankan gejala psikologis pasien. Zhou dkk. mempelajari 63 suspek COVID-19 dengan 23,8% (n = 15) 
memiliki skor Hospital Anxiety Depression Scale (HADS) 8 atau lebih. Terdapat penurunan yang signifikan 
pada skor HADS-Anxiety (HADS-A) (p <0,01) dan skor HADS-Depresi (HADS-D) (p <0,01) pada 15 pasien, 
dan dari skor HADS keseluruhan (p <0,01). Wei dkk. Menunjukkan skor 17-HAMD dan HAMA pada kelompok 
intervensi psikologis online juga menunjukkan penurunan yang signifikan dalam gejala depresi dan kecemasan 
dibandingkan dengan kontrol. Kesimpulan: Psikoterapi melalui telekonsultasi daring atau berbasis internet pada 
pasien COVID-19 dapat membantu meringankan gejala kecemasan dan depresi serta efektif dalam menangani 
komplikasi psikologis pada pasien COVID-19.

Kata kunci: ansietas, depresi, COVID-19, telekonsultasi, telepsikorterapi.
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ABSTRACT
Background: COVID-19 is an infectious disease that is easily widespread and has clinical manifestations 

as mild, moderate, or severe disease. COVID-19 patients are required to be isolated during treatment to reduce 
transmission. This can cause anxiety and depression, which in turn worsens the patient’s illness. Providing 
supportive psychotherapy can help provide a feeling of safety, comfort and calm for patients. The choice of 
method in providing supportive psychotherapy can be done online/teleconsultation or internet-based. This clinical 
review aims to determine the effect of online teleconsultation or internet-based psychotherapy on COVID-19 
patients. Methods: A systematic search was performed using online databases, such as PubMed, Cochrane, 
EBSCO/CINAHL and ProQuest. The identified articles were screened using eligibility criteria. There were 2 
studies (Zhou et al, and Wei et al) which were analyzed critically using the Newcastle Ottawa Scale. Results: 
Both studies showed that management of psychotherapy through teleconsultation or internet-based on COVID-19 
patients can help relieve the patient’s psychological symptoms. Zhou et al studied 63 suspected COVID-19 with 
23.8% (n = 15) having a Hospital Anxiety Depression Scale (HADS) score of 8 or more. There was a significant 
decrease in HADS-A nxiety (HADS-A) scores (p <0.01) and HADS-Depression (HADS-D) scores (p <0.01) in 
15 patients, and from the overall HADS scores (p < 0.01). Wei et al. Showed 17-HAMD and HAMA scores in 
the online psychological intervention group also showed a significant reduction in symptoms of depression and 
anxiety compared to controls. Conclusion: Psychotherapy through online teleconsultation or internet-based on 
COVID-19 patients can help relieve symptoms of anxiety and depression and teleconsultation and also effective 
in dealing with psychological complications in patients with COVID-19.

Keywords: anxiety, depression, COVID-19, teleconsultation, telepsychoteraphy.

INTRODUCTION
SARS-CoV2 or Severe Acute Respiratory 

Syndrome Coronavirus-2 was at the end of 2019 
causing a pneumonia epidemic in the city of 
Wuhan, the capital of Hubei province spreading 
throughout China. After infecting and causing 
death to thousands of people in China, the virus 
spread to European countries, the United States, 
Asia, including Indonesia.1 The World Health 
Organization (WHO) declared COVID-19 a 
global pandemic of SARS-CoV2, in the month 
of March 2020. As of December 29, 2020, 
COVID-19 had infected 81 million people, 
with a death rate of 2.18%. In Indonesia, the 
first cases were reported in March 2020, until 
the end of December 2020 there were 719,219 
cases with 21,452 fatalities (2.98%).2 Symptoms 
of COVID-19 include fever, chills, cough, 
sore throat, myalgia, nausea and vomiting, 
and diarrhea. However, there are some severe 
symptoms which can lead to respiratory failure, 
heart failure, and even death, especially in 
patients with comorbidities.3

Apart from the physical abnormalities that 
occur, COVID-19 can have serious effects 
on the psychological health of patients. The 

psychological outcomes observed in the 
COVID-19 pandemic can occur in individuals, 
communities, nationally and internationally. In 
individuals, it creates fear around getting infected, 
which may lead to debilitating disease resulting 
in helpessness and even death. Pandemics have 
serious effects on psychological health that 
can lead to psychosomatic crises conditions. 
In addition, patients who are in isolation or 
quarantine can also experience anxiety, anger, 
stress, irritability, insomnia that develop into 
fatigue and depression. The pandemic may also 
give rise to other symptoms of psychological 
trauma such as post-traumatic stress reactions, 
hyperactivity and attention disorders, and mood 
disorders.4 

As COVID-19 is spread through direct 
transmission and the key in breaking the 
chain of infection is to keep distance and use 
protective equipment, this may cause problems 
with dispensing person-to-person care such 
as psychotherapy. One alternative is to use 
online technology to allow psychotherapy 
for patients with confirmed COVID-19 who 
have psychological problems.5 This paper will 
conduct a clinical review of the role of online 



Hamzah Shatri                                                                                               Acta Med Indones-Indones J Intern Med

354

psychotherapy (telepsychotheraphy) in patients 
with COVID-19.

METHODS

Protocol
This review follows established evidence-

based clinical review guidelines to ensure clarity 
and transparency. The topic should be currently 
relevant and of common clinical interest. The 
literature search is conducted, using the following 
databases: PubMed, Cochrane, EBSCO/CINAHL, 
and ProQuest and also included are additional 
hand-picked sources of information related to 
the study.6,7

Eligibility Criteria
The inclusion criteria for this clinical review 

includes experimental studies, longitudinal, 
and descriptive cohorts of teleconsultative 
management of COVID-19 patients. The 
exclusion criteria are studies of COVID-19 
patients without teleconsultation management 
or teleconsultation in non-COVID-19 context.

Search Strategy
A systematic literature search was carried 

out on 25 December 2020, using the following 
databases: PubMed, Cochrane, EBSCO/
CINAHL, and ProQuest; using the keywords 
attached to Table 1. The selection of literature 
is limited to English or Indonesian literature.

Data Collection
From each study, study citations, basic 

characteristics of the included subjects, the 
interventions performed, and the study results 
were collected. Characteristics of each study 
are also collected, such as: study design, study 
location, and patient characteristics (age, sex, 

sample size, other comorbidities).

Quality Assessment and Data Synthesis
Two independent reviewers conducted 

independent quality assessments of the collected 
studies (ENT and OGP). Inclusion studies were 
critically reviewed using the Newcastle Ottawa 
Quality Assessment Scale (NOS). If there are 
differences, the NOS value will be discussed 
between the two reviewers until they reach a 
conclusion. A high-quality study is defined as one 
that meets a minimum NOS score of 7.

Data was synthesized based on 2 distinct, 
high-quality studies with consistent findings. 
The collected data were analysed by considering 
the variable analysis method used, number of 
studies, study results, odds/hazard ratios, and 
confidence intervals.

RESULTS
The literature search was carried out using 

the keywords attached to Table 1 which resulted 
in 190 studies. Of the 190 studies identified, 
90 articles were obtained after duplication 
screening. After filtering through the title and 
abstract, four articles were obtained. After 
screening with eligibility criteria, there were 
two articles that met the inclusion and exclusion 
criteria, namely Zhou, et al.8 and Wei, et al.9 
for a qualitative clinical review. Two other 
studies were excluded because PICO was not as 
determined by the authors. The flow of our study 
selection is showed in Figure 1.

All studies were level 2 for evidence-based 
research according to Oxford 2011 and could 
be classified as high quality based on each NOS 
score. The results of the critical analysis are 
attached in Table 2. A summary of the basic 

Table 1. Search queries.

Database Queries Hits

PubMed "psychotherapy" AND ("teleconsultation" OR "telemedicine" OR "E-therapy" OR "internet-
based") AND ("COVID-19" OR "SARS-CoV-2" OR "Severe Acute Respiratory Syndrome 
Corona Virus 2")

52

ProQuest "psychotherapy" AND ("teleconsultation" OR "telemedicine" OR "E-therapy" OR "internet-
based") AND ("COVID-19" OR "SARS-CoV-2" OR "Severe Acute Respiratory Syndrome 
Corona Virus 2")

138

Cochrane (“COVID-19” OR “2019nCOV” OR “coronavirus” OR “SARS-CoV2”) AND “psychotherapy” 
AND “online”

15

EBSCO/CINAHL AB “COVID-19” AND AB (“psychotherapy” or “therapy” or “counseling”) AND AB “online” 267
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characteristics of each study is attached in Table 3.
Research from Zhou et al.8 is a quasi-

experimental study with pre-post design. This 
study aimed to determine the effectiveness and to 
evaluate the effectiveness of the intervention on 
the psychological condition of patients suspected 
with COVID-19. Patients included in this study 
satisfied the following criteria: 1) aged at least 18 
years, 2) suspected cases of COVID-19, 3) can 
use a smartphone with the WeChat application 
and 4) have no previous mental health problems. 
This study excluded patients with 1) cognitive 

impairment which resulted in inability to 
complete informed consent or questionnaires, 
2) psychosis, dementia, or communication 
difficulties.

Zhou et al.8 provided psychological care 
and assessed the results through pretest-posstest 
design using Hospital Anxiety and Depression 
Scale (HADS). HADS has 2 parts, namely 
HADS-A to assess anxiety, and HADS-D to 
assess depression, with a score above 8 indicating 
significant depression or anxiety. Patients with 
HADS 8 and above will undergo two individual 

Records identified through 
database searching (N=190) 

PubMed (N=52), ProQuest 
(N=138) Cochrane (N= 15), 
EBSCO/CINAHL (N= 267) 

Records screened after 
duplicates removed (N=94) 

Abstracts assessed for eligibility
(N=6) 

Records excluded after assessment 
of titles and abstracts for eligibility

(N=87) 

Full-text articles assessed for 
eligibility (N=6) 

Studies included in systematic 
review 

(N=2) 

Full-text articles excluded (N=4), 
based on:  

- Nonempirical studies
- Incorrect PICO
- Study protocols (2)
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Figure 1. The Process Diagrammatically Study Selection.
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consultations via WeChat for 10 minutes each. 
A total of 63 patients with suspected COVID-19, 
with 23.8% (n = 15) having a HADS score of 8 
or higher. There was a significant decrease in 
the HADS-A (p <0.01) and HADS-D scores (p 
<0.01) in 15 patients, and from the overall HADS 
score (p <0.01).8

Research by Wei et al.9 conducted a 
prospective study in Hangzhou, China. All 
patients with confirmed COVID-19 in the 
isolation treatment room were screened using 
the Patient Health Questionnaire-9 (PHQ-9) and 
Generalized Anxiety Disorder-7 (GAD-7) for 
psychological disorders. Twenty-six COVID-19 
patients were included in the study. After 
recruitment, the 26 patients were randomized into 
2 groups, namely the intervention group which 
received intervention via the internet or was only 
supportive (control group). The 17-item Hamilton 
Depression Scale (17-HAMD) and Hamilton 
Anxiety Scale (HAMA) scoring were used to 
assess the severity of depression and anxiety 

symptoms and assess the efficacy of weekly 
internet interventions. The intervention given 
consisted of 4 components, namely breathing 
relaxation exercises, mindfulness, “refuge” 
skills, and the butterfly hug method. Instructions 
are recorded and uploaded online. Subjects in 
the intervention group listened to the audio via 
cell phones and followed instructions for the 
intervention exercise every day for 2 weeks.9

Based on this study, there was a significant 
decrease in the 17-HAMD score in the patients 
in the intervention group compared to the control 
group both in the first week (t = -2.381; p = 0.026) 
and the second week (t = -3.089; p = 0.005). 
The HAMA score also showed a statistically 
significant decrease in the intervention group 
compared to the control at the end of the first 
week (t = -2,263; p = 0.033) and week two (t = 
-3,746; p = 0.001). There was no difference in 
age, sex, severity of disease, PHQ-9 score, GAD-
7, 17-HAMD, or HAMA at baseline.9

Table 2. Quality of the studies based on Newcastle Ottawa Scale.

Study Selection Comparability Outcome Total

Zhou et al8 *** * ** 6

Wei et al9 *** ** *** 8

Table 3. Descriptions of the studies found.

Authors Published Study 
Location

Age 
(years)

Total sample Instrument
Resuls 

Total M/F

Zhou et al.8 Februari/2020 China Median 33.9 63 30/33 HADS

I n d i v i d u a l  c o u n s e l i n g 
intervention with WeChat 
could significantly reduce 
the HADS score (p <0.01) 
in suspected COVID-19 
patients with anxiety and 
depression.

Wei et al.9 Februari/2020 China Median 40.8 26 16/10

PHQ-9 and GAD-
7;  17-HAMD and 
HAMA for assessing 
the degree of anxiety 
and depression

I n t e r v e n t i o n  w i t h  4 
c o m p o n e n t s :  b r e a t h 
r e l a x a t i o n  e x e r c i s e s , 
mindfulness, refuge, and 
butterfly hug method via 
smartphone. The results 
s h o w e d  a  s i g n i f i c a n t 
decrease in the 17-HAMD 
value in the intervention 
group in the first week (t = 
-2.381; p = 0.026) and second 
(t = -3.089; p = 0.005), as well 
as a decrease in the value of 
HAMA at the end of the first 
week (t = -2,263 ; p = 0.033) 
and second week (t = -3.746; 
p = 0.001)



Vol 53 • Number 3 • July 2021                                                         The role of online psychotherapy in COVID-19

357

DISCUSSION
COVID-19 is an infectious disease with 

severe impact worldwide. Its rapid transmission 
and high mortality can cause psychological 
distress.10 As the COVID-19 pandemic 
progresses, the use of teleconsultation or online 
psychotherapy has a place in the management of 
the psychological complications of the disease in 
patients, medical staff and the general population 
undergoing quarantine.11

The results of Zhou et al.9 study showed 
that most COVID-19 suspects experienced 
symptoms of anxiety and depression during their 
quarantine at the hospital. Individual counselling 
using WeChat was found to significantly reduce 
anxiety and depression in these patients.6 The 
findings in this study suggest that the use 
of teleconsultation is effective in managing 
psychological complications in patients with 
COVID-19. Similar to Zhou et al.8 study, Wei 
et al.9 study conducted interventions using 
the internet and it was found that the 2-week 
intervention could significantly reduce the 
degree of depression and anxiety based on the 
17-HAMD and HAMA scores. This shows that 
interventions via the internet or online have a 
role. in improving the psychological outcome 
of patients with COVID-19.

In terms of analysis, the study of Zhou et al.8 
included a simple analysis, without describing 
the characteristics of the study population 
in detail in order to objectively quantify the 
stressors that play a role in causing anxiety and 
depression in patients such as severity of illness 
or presence of comorbidities. However, with a 
sample size of 63 people, this study has been able 
to demonstrate the impact of teleconsultation, as 
evidenced by a significant reduction in measured 
anxiety and depression. The study of Zhou et al.8 
also did not use a control group because it used 
a quasi-experimental study design.

In contrast to Zhou et al8. study, Wei et al9. 
study divided the subjects into two groups, 
namely the group that was given intervention 
via the internet and the control group who 
received only supportive therapy. However, 
the total amount of subjects who participated 
in this study were only a small number of 26 
subjects, with each group consisting of 13 

subjects. However, statistically there was a 
significant outcome after treatment, so it can be 
concluded that this study had also demonstrated 
the ability of internet consultation in reducing 
symptoms of depression and anxiety in patients 
with COVID-19, assessed in the first and second 
week. There was no significant difference 
between the basic characteristics of the two 
groups. Based on these results, interventions that 
integrate the internet have potential in creating 
rapid improvement in mood disorders and can be 
utilized in psychological management of patients 
with COVID-19. However in this study, as 
patients only exhibit mild to moderate symptoms 
of depression and anxiety, it was considered 
appropriate to dispense therapy through online-
based platforms. Patients with more severe 
symptoms were not included in the analysis.9

The popularity of internet services creates 
an alternative for health workers to provide 
services including mental health services. In a 
meta-analysis, it was found that online-based 
psychotherapy was as effective as face-to-face 
behavioural therapy interventions in improving 
symptoms of depression, anxiety, and other 
psychological symptoms.12 In addition, the use 
of online interventions has several advantages 
over face-to-face therapy, namely ease of access, 
time and location flexibility, increased privacy 
and autonomy, and also more cost efficient.13 Said 
factors are relevant to COVID-19 patients who 
are required to carry out quarantine, preventing 
further transmission of SARS-CoV2. Online 
interventions also reduce the risk of infection 
being transmitted to health workers.9

The psychological impact of the COVID-19 
pandemic must be recognized along with 
the physical symptoms for all those affected. 
Telehealth, or more specifically tele-consulted 
health services, is a practical and feasible 
approach in supporting patients, family members 
and health care providers during this pandemic.14 
As of this writing, there have been 713,000 
cases of COVID-19 in Indonesia, with 21,237 
deaths. Psychological symptoms associated with 
COVID-19 have been observed at the population 
level including anxiety about availability of 
food and other supplies as well as attendance at 
community events. Students, workers and tourists 
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who are prohibited from accessing academic 
institutions, workplaces, homes, respectively, are 
expected to experience psychological symptoms 
due to stress and reduced autonomy and worries 
about income, employment, security, and so on.15

In the absence of a medical cure for 
COVID-19, the global public health response 
is to isolate or create distance from those who 
are infected or at risk, reducing social contact to 
slow the spread of the virus, whilst maintaining 
good hygiene through hand washing practices to 
furhter reduce the risk of transmission. Although 
major isolation interventions may work in 
curbing transmission rates, they also lead to 
reduced access to their respective social support 
systems, leading to loneliness, and  worsening 
of anxiety and depressive symptoms.16 If left 
untreated, these psychological symptoms may 
have long-term health effects on patients and 
require additional treatment adding to the burden 
of disease management costs. Clinical and 
nonclinical staff are also at risk of psychological 
distress because they are expected to work longer 
hours with a higher risk of exposure to the virus. 
This may also lead to stress, anxiety, fatigue, 
depressive symptoms, and the need for sick or 
stressful leave, which will negatively impact 
the health system’s capacity to provide services 
during a crisis.17

Treatment protocols for people with 
COVID-19 must meet the physiological and 
psychological needs of patients and healthcare 
providers. Providing psychological care and 
support can reduce the burden of comorbid 
mental health conditions and ensure the well-
being of those affected. Our challenge is to 
provide mental health services in the context 
of patient isolation, highlighting the role of 
telehealth (via video conferencing, email, 
telephone or smartphone applications). Providing 
mental health support, especially via telehealth, 
is likely to help patients maintain psychological 
well-being and better cope with acute and post-
acute health requirements.

The examples and evidence supporting 
tele-mental health effectiveness are mixed, 
particularly in the context of depression, anxiety, 
and PTSD. Videoconferencing, online forums, 
smartphone applications, SMS, and e-mail have 

proven to be useful communication methods 
for the delivery of mental health services.18-22 
Several studies have also demonstrated the 
implementation of teleconsultation during 
the COVID-19 pandemic.23-27 This clinical 
review shows that there is evidence to apply 
teleconsulting with various media to reduce the 
psychological impact of COVID-19.

A limitation in this clinical review is the 
exclusion of articles written in languages ​​other 
than English and Indonesian. This study also 
cannot proceed to quantitative analysis because 
of the use of heterogeneous sample and variable.

CONCLUSION
This evidence-based clinical review reports 

studies on the effectiveness of teleconsultation and 
psychotherapy in patients with COVID-19. As a 
preventive and curative effort, teleconsultation or 
online intervention can be applied more broadly 
and in the long term.
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ABSTRAK
Anemia merupakan komplikasi ekstraintestinal tersering dari inflammatory bowel disease (IBD) dan 

berkorelasi signifikan dengan berbagai keluaran penyakit yang lebih buruk seperti angka rawat inap, angka 
relaps, kebutuhan tindakan pembedahan yang lebih tinggi, dan kualitas hidup yang lebih rendah. Prevalensi 
anemia pada pasien IBD dilaporkan bervariasi, akan tetapi diperkirakan berkisar antara 8,8% hingga 74%. 
Meskipun tingginya prevalensi tersebut, hingga saat ini masih terdapat kesenjangan antara protokol skrining 
dan pengobatan anemia pada praktik klinis sehari-hari. Sehingga dapat disimpulkan bahwa anemia pada IBD 
merupakan suatu komplikasi IBD yang bersifat signifikan dan perlu ditatalaksana secara komprehensif namun 
seringkali dikesampingkan. Anemia pada IBD dapat disebabkan oleh berbagai faktor, dengan anemia defisiensi 
besi sebagai etiologi tersering. Manajemen komprehensif anemia pada IBD mencakup skrining aktif, evaluasi 
dari etiologi, tatalaksana holistik, dan monitoring. Optimalisasi terapi IBD juga merupakan hal penting karena 
akan berkontribusi pada perbaikan kondisi anemia. Pendekatan dan kolaborasi multidisiplin diperlukan untuk 
memberikan pelayanan pasien IBD dengan lebih baik.

Kata kunci: Anemia, inflammatory bowel disease, kolitis ulseratif, penyakit crohn.

ABSTRACT
Anemia is the most common extraintestinal inflammatory bowel disease (IBD) manifestations and is 

significantly correlated with several adverse impacts such as higher hospitalization rate, relapse rate, surgical 
intervention requirement, and low quality of life. The prevalence of anemia in IBD patients is greatly varied 
between reports, with an estimated prevalence of 8.8% to 74%. However, studies showed there were still gaps 
in the screening protocol and anemia treatment in daily practice. Anemia in IBD tends to be an overlooked 
complication of significance and must be adequately addressed. Anemia in IBD may be caused by interplay of 
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INTRODUCTION
Inflammatory bowel disease (IBD), which 

consists of ulcerative colitis (UC) and Crohn’s 
Disease (CD), is characterized by chronic 
inflammation of the gastrointestinal tract. 
Pathogenesis of IBD is multifactorial and is 
generally thought of as an interaction of genetic, 
environmental, host immunological factors, and 
intestinal microbiota.1 Prolonged inflammation 
in IBD patients may cause several intestinal and 
extraintestinal complications, with anemia being 
the most common extraintestinal complication. 
Anemia in IBD patients can be caused by 
complex interactions of all factors such as iron 
deficiency, persistent inflammation, blood loss 
due to gastrointestinal bleeding during IBD flare, 
folate and vitamin B12 deficiency, and the side 
effects of drugs. Therefore, a complete evaluation 
and stepwise diagnostic approach of anemia in 
IBD should be implemented, as many factors 
may interplay as the cause of anemia.2 Many 
studies showed the significant impact of anemia 
on decreased quality of life of IBD patients. 
Anemia is also associated with higher rates of 
hospitalization and prolonged hospital length 
of stay.3 While practitioners generally recognize 
the significant adverse impact of anemia in 
IBD; a study showed there were still gaps in the 
screening protocol and anemia treatment in daily 
practice.3,4 Therefore, anemia in IBD tends to be 
an overlooked yet significant complication which 
needs to be adequately addressed.3 

THE BURDEN OF ANEMIA IN IBD PATIENTS
The prevalence of anemia in IBD patients 

is greatly varied between reports. Anemia is 
recognized as the most common extraintestinal 
manifestation of IBD.5 The prevalence was 
estimated to be between 8.8 to as high as 74%; 
it greatly depends on subgroup IBD patients 
being studied. A study in a Brazil outpatient 

clinic consisting of 100 UC patients and 100 
CD patients reported the prevalence of anemia 
of 21%. They found no significant difference 
between the anemia prevalence of UC and CD 
patients (18% vs. 24%). Iron deficiency anemia 
(IDA) being the most common etiology of 
anemia (6% in UC and 10% in CD), followed 
by anemia of chronic disease (ACD), which 
represented 6% of both groups.4 A large five-
year cohort study in the United States involving 
1821 IBD patients (1077 CD, 744 UC) showed 
that the prevalence of anemia was 50.1% (CD: 
53.3% vs. UC 44.7%). Several risk factors were 
analyzed, which showed that disease severity 
was closely related to anemia.6 Meta-analysis 
by Filmann et al.7 in 2014 revealed that the 
prevalence of anemia in IBD cases in Europe 
to be 27% in the CD group and 21% in the UC 
group. Further analysis showed that anemia 
was associated with the usage of IBD-specific 
medications and disease activity status. Patients 
who were treated with IBD-specific drugs (odds 
ratio 1.54) and patients with active disease (odds 
ratio 2.72) were more likely to have anemia. 
This meta-analysis also showed that UC patients 
were less likely to experience anemia than CD 
patients (odds ratio 0.77). Assessment of iron 
status among anemic patients revealed that more 
than 50% were iron deficient.

A large multicenter study (ECCO-EPICOM 
study) evaluating 1871 newly diagnosed 
patients, including 686 CD patients, 1021 UC 
patients, and 164 unclassified IBD did follow 
up monitoring for one year. The prevalence 
of anemia at diagnosis was higher among CD 
patients than UC patients (44% vs. 31%) in 
Western European countries. During one-year 
follow-up, they found that 49% of CD and 39% 
of UC patients experienced at least one episode 
of anemia. Further analysis regarding the type of 
anemia found IDA approximately 12-17%, ACD 

several factors, with iron deficiency anemia being the most common etiology. Comprehensive management of 
anemia in IBD should consist of active screening, evaluation of the etiology, holistic treatment, and follow-up 
monitoring. Optimization of IBD therapy should be emphasized because it also may improve the anemic condition. 
A multidisciplinary approach and collaboration are needed to ensure better IBD care.

Keywords: Anemia, inflammatory bowel disease, ulcerative colitis, Crohn disease.
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10-27%, and mixed causes in 23-31%.8 
A study done in an Asian country, namely 

India, showed that anemia was found in more 
than half of UC patients even in clinical 
remission, with IDA being the most common 
finding.9 Another long-term cohort study of 
IBD patients in Turkey showed that anemia 
was detected in 548 (58.2%) patients, from the 
total of 941 IBD patients. They also found that 
anemia was more prevalent among female and 
CD patients. Age of the IBD disease was highly 
correlated with anemia, with an incidence rate 
calculated as 103.45 per 1,000 patient-years. This 
finding showed that anemia incidence in IBD 
might present upon presentation and correlated 
with the IBD disease course.10 

IMPACT OF ANEMIA IN IBD PATIENTS
Many s tudies  showed that  anemia 

significantly affects patients’ quality of life 
and may be associated with a more severe IBD 
course. Anemia may affect the productivity of 
patients due to fatigue, affecting emotional and 
also cognitive functioning. Anemia in IBD is 
also implicated with more healthcare resources 
utilization and higher medical cost burden.11 A 
study showed that anemia therapy might lead 
to quality of life (QOL) improvement in IBD 
patients.12 

A five-year-longitudinal analysis performed 
by Koutroubakis et al. involving 410 IBD 
patients (245 CD, 165 UC) showed that the 
prevalence of anemia was 37.1%, and IBD 
patients with anemia required more health care, 
had lower QOL, and was associated with more 
severe disease activity. Further analysis also 
showed that persistent or recurrent anemia for 
three or more years was significantly associated 
with more frequent hospitalizations, health care 
related visits, and surgeries for IBD.6 Therefore, 
more aggressive management of anemia in IBD 
patients should be emphasized. Analysis of 
15,761 patients IBD by Michailidou et al. found 
that more than half were having anemia, and 
anemia was strongly correlated with increased 
risk for an emergency operation and sepsis. 
Anemia was also served as a predictor for severe 
morbidity and increased length of stay.13 

PATHOPHYSIOLOGY

Anemia in IBD may result from multiple 
factors, with iron deficiency becoming the 
most common cause.4 Interplay of multiple 
factors may occur, such as iron deficiency, 
vitamin deficiency, chronic inflammation, diet, 
micronutrient malabsorption, surgical history, 
disease activity, medications being used, IBD 
location and duration, and gastrointestinal 
bleeding (either visible or occult bleeding). Many 
journals stated that anemia in IBD is a model of 
combination between iron deficiency and chronic 
inflammation.2

Iron Deficiency Anemia in IBD

Iron deficiency anemia may be caused by 
absolute or functional iron deficiency. Absolute 
iron deficiency is defined as severely reduced 
or absence of iron stores in the body. Functional 
iron deficiency state is defined as adequate body 
iron stores but insufficient iron availability for 
incorporation into erythroid precursors; these 
findings are commonly caused by elevated 
hepcidin levels.14 Dietary iron is absorbed mainly 
in the duodenum and proximal jejunum, with 
approximately 2 mg of iron absorbed daily. 
Approximately 1-2 mg iron daily is mainly lost 
from skin desquamation, shedding of intestinal 
epithelial cells, and blood loss. Absorbed iron will 
be bound to transferrin, an iron transport protein, 
transported in circulation and delivered to bone 
marrow as primary resources for erythropoiesis. 
Old red blood cells will be phagocytized by 
macrophages and recycled for new red blood 
cells. Excess iron will be bound to a storage 
protein called apoferritin, forming ferritin.15,16 
Hepcidin also plays significant roles in systemic 
iron regulation. High hepcidin levels may inhibit 
intestinal iron absorption, macrophage iron 
recycling and inhibit erythropoiesis.17 The iron 
deficiency state in IBD patients may be caused 
by chronic gastrointestinal bleeding or blood loss 
during IBD flare episodes, therefore contributing 
to negative iron balance. Inflammation lesion 
located at duodenum or proximal jejunum 
caused by CD may contribute to further iron 
absorption impairment. Also notably, strict 
dietary restrictions may also contribute to the 
development of iron deficiency anemia due 
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to low intake. Iron metabolism may also be 
impaired in chronic inflammation state due to 
the IBD condition. Elevated proinflammatory 
cytokines may impair the transportation of 
iron for erythropoiesis from iron stores to bone 
marrow, which is reflected in adequate ferritin 
levels but low transferrin saturation levels.16,18

Anemia of Chronic Disease in IBD
IBD condition resulting in chronic 

inflammation state does not only occur locally 
in the intestinal mucosal but also as chronic 
systemic inflammation. A study showed that 
IBD patients had elevated circulating levels of 
proinflammatory cytokines and chemokines also 
related to local intestinal inflammation and tissue 
damage.19 A study from Antunes et al. showed 
that higher C-reactive level protein (CRP) levels 
were found among anemic IBD patients and 
increased CRP by each 1 mg/L increased the risk 
for anemia.4 Elevated inflammatory cytokines 
may result in the suppression of erythropoiesis. 
Interleukin 1 (IL-1) and Tumor Necrosis 
Factor (TNF) inhibit the response of bone 
marrow to anemia by reducing erythropoietin 
production. Interleukin 6 (IL-6) increased 
hepcidin production, therefore inhibiting the iron 
absorption and transportation of iron from iron 
storage.17,18,20 Chronic inflammatory conditions 
also shorten erythrocyte survival, which is mainly 
caused by increased activation of macrophage 
and increased erythrocyte destruction rate in the 
reticuloendothelial system.20

Erythropoietin and IBD
Erythropoietin (EPO), the primary regulator 

of erythropoiesis, a hormone secreted by 
the kidney, has blunted response in chronic 
inflammatory conditions such as IBD. 
Inflammatory cytokines also may impair the 
production of EPO. Some studies showed higher 
EPO levels among IBD patients, possibly due to 
part of the compensation to the anemic condition. 
However, the elevated production may still be 
inadequate according to anemia condition, which 
is termed relative EPO deficiency.21 The role of 
EPO stimulating agent (ESA) usage in anemia 
IBD management may be beneficial when IBD 
patients had been adequately repleted but still 
had anemia, possibly due to EPO deficiency. ESA 

was used to overcome this problem.22

IBD Drug-induced Anemia
Common IBD medications such as 

sulfasalazine, azathioprine, or 6-mercaptopurine 
have a side effect of myelosuppression 
which manifests as anemia, leucopenia, 
thrombocytopenia, or pancytopenia. The 
incidence of bone marrow suppression due to 
thiopurines and azathioprine are reported ranging 
from 2-5% and 2-4%, respectively.23

Micronutrient Deficiency and Anemia
Patients with IBD are at higher risk for 

malnutrition and especially micronutrient 
deficiency. This condition may be related to 
the malabsorptive condition caused by IBD, 
persistent inflammation, chronic gastrointestinal 
bleeding post-surgery, and decreased oral 
intake. Deficiency of iron, folate, and vitamin 
B12 may also lead to anemia. A study by Park 
et al.24 showed that 39% of IBD patients had 
either folate, vitamin B12, or 25-OH-vitamin 
D deficiency.Study by Huang et al.25 showed 
the prevalence of vitamin B12 deficiency was 
14.9% and folate deficiency was 13.3%. Vitamin 
B12 and Folate deficiency may lead to the 
development of macrocytic Anemia.

DIAGNOSTIC APPROACH
The basic understanding of interpreting 

laboratory results of anemia workup is essential 
for diagnosing anemia in IBD. Sometimes, it 
may be challenging to determine the actual cause 
of anemia in IBD due to overlapping anemia 
mechanisms and contributing factors.26

World Health Organization (WHO) defined 
the hemoglobin (Hb) cut-off for Anemia in the 
general population as lower than 12 g/dl for 
women, lower than 11 g/dl for pregnant women, 
and lower than 13 g/dl for men. Several studies 
and consensus by European Crohn’s and Colitis 
Organisation (ECCO) used the same Hb cut-off 
for anemia diagnosis in IBD.27 

ECCO recommended anemia workup should 
be commenced whenever hemoglobin level was 
below normal. History taking should be done 
carefully, consisting of questions regarding the 
history of disease activity, recent gastrointestinal 
bleeding, medication being taken, dietary 
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history, anemia symptoms, occupation, travel 
and family history, menstruation cycle, alcohol 
consumption, history of bleeding disorders, 
or excessive bruising, and surgical history. 
A comprehensive physical examination is 
warranted to find the sign of anemia, bleeding 
disorder, organomegaly, and tumor.27,28

ECCO differentiated anemia laboratory 
workup into two categories, basic and extensive 
workup. Basic workup was determined as the 
minimum examination in order to evaluate 
the cause of anemia in IBD. Minimum 
workup includes Hb, red blood cell count, 
mean corpuscular volume (MCV), mean 
corpuscular hemoglobin (MCH) and mean 
corpuscular hemoglobin concentration (MCHC), 
reticulocytes count/production index, red cell 
distribution width (RDW), different blood cell 
count, serum ferritin, transferrin saturation, CRP 
concentration, reticulocyte count, thrombocyte 
count, and leucocyte count. Extensive workup 
is warranted to further determine the cause of 
IBD anemia after basic examination, including 
serum concentrations of vitamin B12, folic acid, 
haptoglobin, the percentage of hypochromic 
red cells, reticulocyte hemoglobin, lactate 
dehydrogenase, soluble transferrin receptor, 
creatinine, and urea. ECCO recommended 
having hematological consultation if the cause 
of anemia is still unknown despite extensive 
workup.27

Interpretation of anemia laboratory workup 
result may begin from the interpretation of MCV 
and MCH to categorize the type of Anemia into 
microcytic/normocytic/macrocytic anemia. A 
common anemia diagnosis algorithm may be 
applied in evaluating anemia in IBD (Figure 1). 
Microcytic anemia in IBD may have resulted from 
iron deficiency and chronic disease. Normocytic 
anemia may have resulted from chronic disease 
or other hematological disorders. Macrocytic 
anemia may be related to folate acid and vitamin 
B12 deficiency due to malabsorption or strict 
dietary restriction, IBD drugs usage such as 
azathioprine, 6-mercaptopurine, sulfasalazine.27 

Reticulocyte count may represent the 
erythropoiesis compensation response due 
to low Hb level. Low reticulocyte count may 
indicate inappropriate erythropoiesis condition, 

which occurred in IDA whilst high reticulocyte 
count may be related to the hemolytic process. 
Reticulocyte production index (RPI) is more 
useful than absolute reticulocyte count. RPI 
can easily be calculated using the formula: 
Reticulocyte percent x Hematocrit/45 x 1/
correction factor.26,29 RDW is reflecting the 
broadness of erythrocyte size distribution 
or anisocytosis.30 High RDW value is found 
among patients with IDA.31 Disease activity 
and inflammation degree in IBD related to 
CRP level. High CRP levels may indicating 
ongoing inflammation process that may inhibit 
the erythropoiesis in IBD patients.4 Platelet and 
white blood cell count is helpful to determine 
whether the anemia was part of pancytopenia 
or not. Pancytopenia may be caused by bone 
marrow failures such as aplastic anemia, 
myelodysplastic anemia, or other hematological 
malignancies.32 

Iron Studies
Iron studies are mandatory for evaluating 

the iron status of anemic IBD patients, which 
is most commonly caused by iron deficiency. 
Ferritin is a laboratory examination to evaluate 
body iron storage. While low ferritin serum 
level is a marker of functional iron deficiency, 
ferritin is also categorized as an acute phase 
reactant protein, which may be elevated in 
inflammatory conditions such as IBD. Therefore, 
interpretation of ferritin should be made carefully, 
as the measured serum ferritin in inflammatory 
conditions may not be well correlated with 
the actual iron storage condition.26,33 ECCO 
recommended using ferritin cut-off level of 30 
mg/L to be used in diagnosing iron deficiency 
anemia in IBD and using the cut-off level of 
100 mg/L if the IBD patients are in an active 
inflammatory condition.27 Transferrin is a 
glycosylated protein that functions as a transport 
for iron to the usage and storage sites. Transferrin 
saturation (TSAT) is reflecting the percentage 
of binding sites on all transferrin molecules 
occupied with iron molecules. TSAT is simply 
calculated by dividing iron serum with total iron-
binding capacity (TIBD). A low level of TSAT 
is consistent with the iron deficiency condition. 
Therefore, TSAT is a helpful marker for the 
diagnosis of IDA. However, transferrin may be 
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Figure 1. Approach to Anemia Screening and Evaluation in IBD patients26,27,32

downregulated in inflammation conditions.26,34 
Soluble transferrin receptors (sTfR), a novel 
biomarker for iron studies, is found to be 
unaffected by inflammation condition or 
concomitant chronic disease. Therefore, it 
may serve to be a valuable diagnostic tools 

to differentiate iron deficiency and chronic 
disease anemia, especially IBD. Further studies 
are needed to validate the reference range in 
IBD.31,35,36 

According to ECCO in their European 
Consensus on the Diagnosis and Management of 
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Iron Deficiency and Anemia in IBD, diagnostic 
criteria for IDA should be differentiated 
according to the status of inflammation of IBD 
patients. In non-active IBD patients who are 
defined as having no active clinical symptoms 
(diarrhea, hematochezia), no active endoscopic 
inflammation lesions, and no elevation of 
inflammatory biochemical marker (CRP, WBC); 
serum ferritin <30 mg/L may be indicative for 
IDA. While serum ferritin < 100 mg/L cut-off 
should be used if there is active inflammation. 
Anemia of chronic disease in IBD can be 
diagnosed if there is biochemical or clinical 
evidence of active inflammation and ferritin level 
> 100 mg/L and TSAT < 20%. A ferritin level 
of 30-100 mg/L may indicate the presence of a 
combination between IDA and ACD.26,27

MANAGEMENT
Management of anemia in IBD patients 

should be comprehensive and targeted to the 
underlying etiology, as outlined above. The 
stabilization of the IBD disease course, in 
conjunction with dietary regulation, should 
be optimized. All patients with IBD should 
be actively screened for anemia. Screening of 
anemia can be employed every 6-12 months for 
patients in remission and every three months in 
active IBD patients.26 

Management of IDA
ECCO recommended that IDA should 

be treated with iron supplementation in all 
IBD patients. The goal of treatment should be 
normalization of the Hb value and restore iron 
stores. ECCO recommended Hb improvement 
should be at least 2 gr/dl within four weeks of 
treatment.27

Iron supplementation may be given 
orally or intravenously. ECCO recommends 
intravenous iron supplementation as the first-
line treatment, especially in patients with active 
IBD, documented previous oral iron intolerance, 
Hb below 10 gr/dl, and patients in ESA therapy. 
However, in some developing countries, this 
recommendation may not be applicable due 
to the higher cost of the intravenous iron 
regimen, required administration by a healthcare 
professional, and required close monitoring 

due to the possibility for iron overload and 
anaphylactic reactions. Intravenous iron has 
some advantages over oral supplementation, 
especially in IBD patients, which is faster 
repletion of iron stores and effective even with 
impaired intestinal absorption. On the other 
hand, oral iron supplementation becomes a more 
feasible option for developing countries, as iron 
supplementation is inexpensive and can be self-
administered by the patients at home. Several 
issues are related to the oral iron supplementation 
in IBD patients, which may create issues in 
attaining Hb goal and maintaining patient 
compliance, such as the impaired intestinal 
absorption and gastrointestinal side effects 
(abdominal pain, nausea, constipation).27,28 Oral 
iron supplementation was also found to cause 
gut bacterial diversity shifting in IBD patients.37 
Real-world data from Germany, including more 
than 1000 IBD patients with IDA, showed that 
IBD patients who received intravenous iron 
supplementation had less hospitalization rate 
and lower total healthcare costs than patients 
receiving oral iron.38 The safety and effectiveness 
of oral iron supplementation in IBD patients have 
been shown by several studies. Therefore, oral 
iron supplementation is still recommended by 
ECCO for inactive IBD, no history of previous 
oral iron intolerance, and patient with mild 
anemia (Hb 11.0-11.0 gr/dl for nonpregnant 
women and 11.0-12.9 gr/dl in men).26,27 Several 
newer oral and intravenous iron supplementation 
have been developed in order to minimize 
gastrointestinal side effects and anaphylactic 
reaction. It is also noted that oral iron side effects 
are dose-dependent.28 ECCO recommended no 
more than 100 mg elemental iron per day should 
be given in patients with IBD. Estimation of 
iron needs may be based on baseline Hb and 
body weight. For patients with Hb 10-13 gr/
dl the estimated total iron need is 1000 mg and 
1500 mg, respectively for bodyweight <70 kg 
and >70 kg. For patients with Hb 7-10 gr/dl and 
body weight < 70 kg required 1500 mg total iron, 
while patients with similar Hb and body weight 
>70 kg required 2000 mg.27,39 List of oral and 
intravenous iron supplementation can be seen 
in Table 1.28,40 

Blood transfusion is  generally not 



Vol 53 • Number 3 • July 2021                 Anemia in IBD: A neglected issue in comprehensive IBD management

367

recommended for first-line treatment of IDA 
due to several possible side effects. A blood 
transfusion may be given for patients with 
active bleeding with unstable hemodynamics, 
critical anemia (Hb <7 gr/dl), having significant 
cardiovascular comorbidity, which warrants 
a higher hemoglobin level. Packed red cell 
transfusion should be considered as temporary 
management only in iron deficiency anemia 
management. The hemoglobin threshold for 
initiating blood transfusion may vary between 
healthcare facilities.26, 28,41 

ESA usage in managing anemia in IBD still 
require further studies. The non-optimal response 
of Hb normalization after iron correction therapy 
may indicate concurrent ACD. ESA should be 
given after restoration of iron level. Possible 
risks of ESA administration in IBD patients are 
the risk of venous thromboembolism and the 
possibility of the response of EPO receptors that 
may be expressed in several malignant cells.26 
ECCO recommended ESA initiation for patients 
with ACD with an insufficient response to iron 
correction and after optimization of IBD therapy. 
Hemoglobin target with ESA therapy should not 
higher than 12 g/dl.27

Monitoring of IDA treatment should be 
performed every three months for at least a year 
after correction and periodically 6 and 12 months 
after. Recurrent anemia after correction warrants 
further evaluation as it may indicate persistent 
intestinal disease activity. Maintenance therapy 
may be needed in order to maintain the adequacy 

of iron stores and Hb. Iron supplementation can 
be resumed if the ferritin level was lower than 100 
mg/L.26,28 Summary of IDA management in IBD 
patients can be seen in Figure 2.

Management of Non-Iron Deficiency Anemia
Dietary supplementation with cobalamin and 

folic acid should be given to correct whenever 
folate and vitamin B12 deficiency is present. 
Correction of malnutrition may be needed. 
Guidelines from The Asian Working Group 
regarding diet and inflammatory bowel disease,  
published in 2019 or practical guidance of 
clinical nutrition in IBD by the European Society 
for Clinical Nutrition and Metabolism, may be 
used as dietary guidance.42,43 Optimization of 
IBD treatment in order to reduce inflammation 
or to achieve remission should be emphasized, 
as high inflammatory cytokines level may inhibit 
erythropoiesis, leading to refractory ACD. 
Drug-induced Anemia such as azathioprine and 
6-mercaptopurine may be managed by switching 
to other drugs if possible or to have the dose 
adjusted. Cooperation with a hematologist may 
be required in managing anemia in IBD. Other 
causes of non-iron deficiency anemia should be 
evaluated and excluded, such as infections and 
malignancies, and managed concomitantly.27

CONCLUSION
Anemia in IBD is often a neglected health 

issue in IBD management. Anemia in IBD is 
highly correlated with a worse prognosis and 
lower quality of life. Active screening of anemia 

Table 1. List of Oral and Intravenous Iron Preparations28,40

Preparations Elemental iron (mg) Dose
Oral

Ferrous Sulfate 65 325 mg tid
Ferrous Gluconate 36 300 mg tid
Ferrous Fumarate 33 100 mg tid
Iron Polysaccharide Complex 150 150 mg tid
Carbonyl iron 50 50 mg bid

Intravenous
Iron Sucrose

Iron Dextran
Ferric Gluconate
Ferumoxytol
Sodium Ferric Gluconate 
Complex

100-200 mg over 2-5 minutes 
OR infusion over 15 minutes

100 mg over 2 minutes
125 mg over 10 minutes
510 mg over 15 minutes
62.5-125 mg over 1 hour

Ferric Carboxymaltose 750 mg over 15 minutes
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in IBD, structured evaluation, comprehensive 
management, and multidisciplinary collaboration 
are needed. 
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