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C o r r e s p o n d e n c e

Aerosol and Surface Stability of SARS-CoV-2  
as Compared with SARS-CoV-1

To the Editor: A novel human coronavirus that 
is now named severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) (formerly called 
HCoV-19) emerged in Wuhan, China, in late 2019 
and is now causing a pandemic.1 We analyzed 
the aerosol and surface stability of SARS-CoV-2 
and compared it with SARS-CoV-1, the most 
closely related human coronavirus.2

We evaluated the stability of SARS-CoV-2 and 
SARS-CoV-1 in aerosols and on various surfaces 
and estimated their decay rates using a Bayesian 
regression model (see the Methods section in 
the Supplementary Appendix, available with the 
full text of this letter at NEJM.org). SARS-CoV-2 
nCoV-WA1-2020 (MN985325.1) and SARS-CoV-1 
Tor2 (AY274119.3) were the strains used. Aero-
sols (<5 µm) containing SARS-CoV-2 (105.25 50% 
tissue-culture infectious dose [TCID50] per milli-
liter) or SARS-CoV-1 (106.75-7.00 TCID50 per milliliter) 

were generated with the use of a three-jet Colli-
son nebulizer and fed into a Goldberg drum to 
create an aerosolized environment. The inoculum 
resulted in cycle-threshold values between 20 and 
22, similar to those observed in samples obtained 
from the upper and lower respiratory tract in 
humans.

Our data consisted of 10 experimental condi-
tions involving two viruses (SARS-CoV-2 and 
SARS-CoV-1) in five environmental conditions 
(aerosols, plastic, stainless steel, copper, and 
cardboard). All experimental measurements are 
reported as means across three replicates.

SARS-CoV-2 remained viable in aerosols 
throughout the duration of our experiment 
(3 hours), with a reduction in infectious titer 
from 103.5 to 102.7 TCID50 per liter of air. This 
reduction was similar to that observed with 
SARS-CoV-1, from 104.3 to 103.5 TCID50 per milli-
liter (Fig. 1A).

SARS-CoV-2 was more stable on plastic and 
stainless steel than on copper and cardboard, 
and viable virus was detected up to 72 hours 
after application to these surfaces (Fig. 1A), al-
though the virus titer was greatly reduced (from 
103.7 to 100.6 TCID50 per milliliter of medium after 
72 hours on plastic and from 103.7 to 100.6 TCID50 
per milliliter after 48 hours on stainless steel). 
The stability kinetics of SARS-CoV-1 were simi-
lar (from 103.4 to 100.7 TCID50 per milliliter after 
72 hours on plastic and from 103.6 to 100.6 TCID50 
per milliliter after 48 hours on stainless steel). 
On copper, no viable SARS-CoV-2 was measured 
after 4 hours and no viable SARS-CoV-1 was 
measured after 8 hours. On cardboard, no viable 
SARS-CoV-2 was measured after 24 hours and no 
viable SARS-CoV-1 was measured after 8 hours 
(Fig. 1A).
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FREQUENTLY ASKED 
QUESTIONS

HAL-HAL YANG BANYAK DITANYAKAN OLEH 
PENYANDANG PENYAKIT REUMATIK-AUTOIMUN



Apakah penyandang penyakit

reumatik-autoimun memiliki

risiko lebih tinggi untuk terkena

COVID-19

qSaat ini belum ada data yang konklusif untuk

menilai risiko infeksi COVID-19 

qPada beberapa penelitian, jumlah

penyandang autoimun yang terinfeksi

COVID-19 tidak ada/sangat sedikit

1



• 41 pasien COVID-19 à tidak ada penyandang penyakit autoimun

Tidak ada penyandang penyakit autoimun

DATA PENELITIAN YANG ADA UNTUK COVID-19



• 179 kasus dengan 21 kematian
• Tidak ada penyandang penyakit reumatik-autoimun

• Ada dua kasus pasien autoimun (tidak
disebutkan jenisnya), 1 yang meninggal



DATA PENELITIAN UNTUK KASUS SARS 2003-2004

q 53 pasien SARS à 8 meninggal
q Tidak ada penyandang reumatik-autoimun

The Epidemiology of Severe Acute Respiratory Syndrome in the 2003
Hong Kong Epidemic: An Analysis of All 1755 Patients
Gabriel M. Leung, MD, MPH; Anthony J. Hedley, MD, FRCP; Lai-Ming Ho, PhD; Patsy Chau, MStat; Irene O.L. Wong, MPhil, MMedSc;
Thuan Q. Thach, PhD; Azra C. Ghani, PhD; Christl A. Donnelly, ScD; Christophe Fraser, PhD; Steven Riley, DPhil; Neil M. Ferguson, DPhil;
Roy M. Anderson, PhD; Thomas Tsang, MBBS, FHKAM; Pak-Yin Leung, MBBS, FFPH; Vivian Wong, MBBS, FHKAM; Jane C.K. Chan, MD,
FHKAM; Eva Tsui, MStat; Su-Vui Lo, MBChB, FFPH; and Tai-Hing Lam, MD, FFPH

Background: As yet, no one has written a comprehensive epi-
demiologic account of a severe acute respiratory syndrome (SARS)
outbreak from an affected country.

Objective: To provide a comprehensive epidemiologic account
of a SARS outbreak from an affected territory.

Design: Epidemiologic analysis.

Setting: The 2003 Hong Kong SARS outbreak.

Participants: All 1755 cases and 302 deaths.

Measurements: Sociodemographic characteristics; infection
clusters by time, occupation, setting, and workplace; and geospa-
tial relationships were determined. The mean and variance in the
time from infection to onset (incubation period) were estimated in
a small group of patients with known exposure. The mean and
variance in time from onset to admission, from admission to
discharge, or from admission to death were calculated. Logistic
regression was used to identify important predictors of case fa-
tality.

Results: 49.3% of patients were infected in clinics, hospitals, or
elderly or nursing homes, and the Amoy Gardens cluster ac-
counted for 18.8% of cases. The ratio of women to men among

infected individuals was 5:4. Health care workers accounted for
23.1% of all reported cases. The estimated mean incubation pe-
riod was 4.6 days (95% CI, 3.8 to 5.8 days). Mean time from
symptom onset to hospitalization varied between 2 and 8 days,
decreasing over the course of the epidemic. Mean time from onset
to death was 23.7 days (CI, 22.0 to 25.3 days), and mean time
from onset to discharge was 26.5 days (CI, 25.8 to 27.2 days).
Increasing age, male sex, atypical presenting symptoms, presence
of comorbid conditions, and high lactate dehydrogenase level on
admission were associated with a greater risk for death.

Limitations: Estimates of the incubation period relied on statis-
tical assumptions because few patients had known exposure
times. Temporal changes in case management as the epidemic
progressed, unavailable treatment information, and several poten-
tially important factors that could not be thoroughly analyzed
because of the limited sample size complicate interpretation of
factors related to case fatality.

Conclusions: This analysis of the complete data on the 2003
SARS epidemic in Hong Kong has revealed key epidemiologic
features of the epidemic as it evolved.

Ann Intern Med. 2004;141:662-673. www.annals.org
For author affiliations, see end of text.

Severe acute respiratory syndrome (SARS) was the first
newly emergent communicable disease epidemic of the

21st century. During the first epidemic of this new patho-
gen, 29 countries were affected. The first human case was
identified in Guangdong, China, on 16 November 2002
(1), and the last known case with a symptom onset date of
5 July 2003 was identified in Taiwan. The epidemic re-
portedly infected 8098 individuals, 774 of whom died (2).
Hong Kong bore a large proportion of this morbidity and
mortality burden: 1755 cases and 302 deaths occurred
from 15 February to 31 May 2003. Hong Kong also pro-
vided the link between the cases in China and those in
other parts of the world. The resurgence of SARS is dis-
tinctly possible given its uncertain origins and the likely
existence of an animal reservoir, the palm civet cat (3).
Since the end of the first major epidemic in July 2003, 4
new cases were reported from Guangdong province in
China in late 2003 and early 2004.

An account of the epidemiology of SARS in Hong
Kong was undertaken during the outbreak (4) to inform
public health policymaking. The data set has since been
updated by using information of all 1755 reported cases,
allowing for the relaxation of parametric assumptions, nec-
essary in the mid-epidemic analysis, in the analysis of the

times from symptoms to admission, admission to death,
and admission to discharge. Furthermore, complete case
data of the closed cohort allow analysis of predictors of
SARS-related death by using logistic regression. We
present an epidemiologic analysis of the SARS outbreak in
Hong Kong on the basis of all reported cases and deaths
classified according to prevailing World Health Organiza-
tion (WHO) guidelines. In addition, laboratory verifica-
tion by reverse transcriptase polymerase chain reaction
(RT-PCR) test or SARS coronavirus antibody serologic test
was obtained for 83.6% of cases. On the basis of the com-
plete data set, we present the following analyses: a detailed
description of the temporal and spatial evolution of the
epidemic; the estimates of key epidemiologic distributions
and their stability over the course of the epidemic; and the
characteristics of those who contracted the disease, includ-
ing factors associated with the likelihood of death from
SARS coronavirus infection.

METHODS
Sources of Data

We analyzed an integrated database (SARSID), de-
rived from the Hong Kong Hospital Authority eSARS sys-

Article

662 © 2004 American College of Physicians

Downloaded from https://annals.org by guest on 04/22/2020

q Tidak ada penyandang reumatik-autoimun



DATA PENELITIAN UNTUK KASUS MERS-COV

q Penelitian di Saudi Arabia à 23 kasus MERS-COV: tidak ada penyandang reumatik-

autoimun

q Penelitian di Mekah à 261 kasus MERS-COV: 2 pasien SLE

q Penelitian di Jeddah à 51 kasus: 6 pasien yang mendapatkan obat imunosupresan

(tidak dijelaskan obat apa)

q Penelitian di Riyadh à 190 pasien: tidak ada penyandang reumatik-autoimun

N Engl J Med. 2013 Aug 1; 369(5): 407–416.
Ann Saudi Med. 2015; 35(3): 203–209.
BMC Infect Dis. 2016; 16: 174.
BMC Infect Dis. 2017; 17: 23.
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Apakah tepat menghentikan

minum obat-obatan

imunosupresan pada saat

pandemik ini, karena obat-obat

tersebut memiliki efek menekan

kekebalan tubuh?

qTetap lanjutkan meminum obat-obatan yang 

sedang dikonsumsi

qMenghentikan atau mengubah dosis obat-

obatan WAJIB konsultasi dahulu

qPenghentian obat-obatan dengan tiba-tiba

akan meningkatkan risiko kekambuhan

(flare) à meningkatkan risiko infeksi



• Risiko infeksi akan meningkat pada pasien reumatik autoimun dengan aktivitas penyakit yang 
belum terkendali dengan baik à penting untuk mencapai remisi/low disease activity

RISIKO INFEKSI PADA PASIEN REUMATIK-AUTOIMUN

S PE C I FI C I SSU E S • 141

Disease activity

Immunosuppressive
drugs

Lymphopenia
Neutropenia

INFECTIONS IN SLE

Functional
hypo/asplenia

Kidney
disease

debated

debated

Hypogammaglobulinemia

Damage

Hypocomplementemia Complement
deficiency

Mannose Binding
Lectin deficiency

Figure 7.2 Pathogenesis of infections in systemic lupus erythematosus.

a few studies [106,117] have suggested that hydroxychloroquine use is 
associated with a decrease in the risk of infection in SLE. Treatment with 
cyclophosphamide has been associated with Herpes zoster infections 
[120] and high-dose corticosteroids with invasive fungal infections [121].

7.6.3 Diagnostic strategy
A common caveat in SLE is to distinguish between a lupus flare and an 
acute infection. Both clinical and serological parameters may be useful to 
distinguish between both conditions. CRP levels are generally normal in 
SLE patients (Table 7.8) and do not reflect disease activity, except in case 
of serositis [122] or hemophagocytic syndrome [123]. Consumption of C3 
and C4 is seen in some patient with active SLE (particularly those with 
active proliferative lupus nephritis and hematological manifestations). 

Clinical setting CRP values, median (range)

Mild inflammation or viral infection 10–50 mg/L

Major inflammation or bacterial infection 50–400 mg/L

SLE flares without serositis* 16 mg/L (1–53mg/L)

SLE patients with active serositis* 76mg/L (2–375mg/L)

SLE patients with infection* 60mg/L (1–400mg/L)

Table 7.8 Typical C-reactive protein values observed in systemic lupus erythematosus 
patients. CRP, C-reactive protein. Adapted from © The Journal of Rheumatology Publishing 
Company Limited, 1990. All rights reserved. ter Borg et al [126].



OBAT-OBATAN YANG UMUM DIPAKAI PADA PENYAKIT REUMATIK-AUTOIMUN

NAMA OBAT SIKAP
Methotrexate 

LANJUT

Mofetil micophenolate
HCQ (hidroksiklorokuin)
CQ(klorokuin)
Azatioprin
Mycophenolic acid
Siklosporin
Sulfasalazin
Leflunomide
Glukokortikoid (misalnya metilprednisolon)
Siklofosfamid Untuk obat-obatan injeksi, dapat

dilanjutkan dan reumatologis akan
mengevaluasi ada atau tidaknya risiko
infeksi sebelum injeksi selanjutnya

Agen biologik
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Jika saya sebagai penyandang

penyakit reumatik-autoimun, 

apakah gejala saya sama atau beda

jika dibandingkan yang bukan

penyandang penyakit reumatik-

autoimun?

qGejalanya sama saja

qJika memiliki gejala covid-19 à konsultasi

untuk memastikan diagnosis à

pertimbangan untuk penghentian obat

imunosupresan



Jika memiliki gejala COVID-19 à konsultasi dahulu untuk
menentukan lanjut obat/tidak

Tanpa gejala

Tanpa gejala

Ringan/Mild

Gejala tidak spesifik: 
• Demam
• Batuk (dengan

atau tanpa
produksi sputum)

• Sakit tenggorokan
• Sesak nafas
• Kongesti hidung
• Diare, mual atau

muntah
• Anosmia 

.

Sedang / Moderat

• Pneumonia 
• tidak

membutuhkan
suplementasi
oksigen

Berat /Severe

Pneumonia, 
ditambah satu dari: 
a. frekuensi napas

> 30 x/menit
b. distress 

pernapasan
c. saturasi oksigen

(SpO2) <93% 
d. rasio PaO2/FiO2 

< 300 

Kritis

• Gagal napas
• Acute Respiratory 

Distress 
Syndrome (ARDS)

• syok sepsis 
dan/atau multiple 
organ failure. 



Saya penyandang penyakit

reumatik-autoimun, saya takut

terkena COVID-19, apakah saya

masih boleh kontak dengan orang 

lain atau wajib self-isolation?

qPrinsip saat ini untuk semua orang adalah

physical distancing

qUntuk kota-kota yang sudah PSBB à ikuti

ketentuan di masing-masing kota

4



Saya penyandang penyakit reumatik-

autoimun, dan saat ini minum NSAID 

(misalnya diklofenak, ibuprofen, coxib). 

Saya baca NSAID meningkatkan risiko

infeksi COVID. 

qJika saat ini rutin konsumsi NSAID à tetap

lanjutkan

qBelum ada data yang konklusif bahwa NSAID 

dapat meningkatkan risiko infeksi COVID-19

5



A total of 73 studies were included (28 
studies in adults, 46 studies in children, and 
one

At present there is no evidence of severe 
adverse events, acute health care 
utilization, long-term survival, or quality of 
life in patients with COVID-19, as a result of 
the use of NSAIDs.
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Saya selama ini mengkonsumsi HCQ, 

sedangkan saat ini HCQ dipakai untuk

pengobatan COVID. Apakah dengan

demikian saya menjadi kebal untuk infeksi

COVID?

qTidak, sampai saat ini belum ada bukti HCQ 

dapat menimbulkan kekebalan untuk COVID-

19

qHCQ memiliki efek untuk mencegah replikasi

virus à saat ini sedang dilakukan penelitian

intensif untuk mengevaluasi efektivitas HCQ



Z I M C O R E  H U B S  |  D E S I G N  T H I N K I N G

TIMELINE KLOROKUIN/HIDROKSIKLOROKUIN MENJADI OBAT 
UNTUK COVID
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could be used, for which even greater 
efficacy has been reported in in-vitro 
studies.5 Prophylaxis could last for 
the whole duration of an outbreak, 
and in countries in which malaria 
is not endemic, there is no risk of 
negative events associated with the 
development of resistance to this drug. 
In countries where malaria is endemic, 
appropriate monitoring of resistance 
among Plasmodium spp is needed. 

Future studies might better 
elucidate the most effective schedule 
of admini stration and potential 
adverse events. We advocate 
for studies to evaluate whether 
chloroquine or hydroxychloroquine 
prophylaxis should be considered in a 
country such as Italy, where there are 
thousands of cases and deaths as a 
result of COVID-19.
We declare no competing interests.
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Chloroquine or 
hydroxychloroquine for 
prophylaxis of COVID-19

In-vitro studies have shown that 
chloroquine is effective against 
several viruses, including severe acute 
respiratory syndrome coronavirus 
(SARS-CoV).1 Multiple mechanisms 
of action have been identified for 
chloroquine that disrupt the early 
stage of coronavirus replication. 
Moreover, chloroquine affects 
immune system activity by mediating 
an anti-inflammatory response, 
which might reduce damage due 
to the exaggerated inflammatory 
response.1 At the time of the SARS 
epidemic, chloroquine was suggested 
as a drug that could be used to treat 
this infection.2 However, randomised, 
double-blind, controlled studies in 
humans to evaluate its efficacy for 
this use were not done, and the true 
clinical efficacy of chloroquine in 
treating coronavirus infections was 
not established.

Because coronavirus disease 
2019 (COVID-19) is associated with 
substantial morbidity and mortality,3 
and no specific pharma cological 
treatment that is effective against 
it is available, chloroquine and 
chloroquine-related formulations 
have been tentatively included among 
drugs for use in limiting the total 
burden of COVID-19.4,5 However, no 
studies have evaluated the use of 
chloroquine for prophylaxis.

Chloroquine is a cheap drug that has 
been used for decades—predominantly 
for malaria prophylaxis, for which it 
had excellent results and good safety 
and tolerability.1 Severe adverse 
events, which mainly involve retinal 

and psychiatric symptoms, occur 
only when doses prescribed for 
malaria are substantially higher than 
required.1 Inhibition of severe acute 
respiratory syndrome coronavirus 
2 (SARS-CoV-2) replication seems 
essential to reduce the risk of spread 
and development of COVID-19. 
SARS-CoV-2 is highly contagious.5 
Most people who live in areas with 
a high incidence of COVID-19 are 
apparently healthy, but they can be 
SARS-CoV-2 negative and healthy 
or healthy but with asymptomatic 
infection. In both cases, effective drugs 
such as chloroquine and its related 
formulations might prevent infection 
(ie, in those who are SARS-CoV-2 
negative) or the development of 
severe symptomatic disease (ie, in 
those who are SARS-CoV-2 positive 
and asymptomatic or with minor 
symptoms), substantially reducing 
morbidity and mortality due to 
COVID-19. The dose used might be the 
same as that usually administered for 
malaria treatment given chloroquine 
inhibited SARS-CoV replication 
at a 50% effective concentration 
of 8·8 μmol/L. The half-maximal 
inhibitory concentration (IC50) of 
chloroquine inhibition of SARS-CoV 
replication in Vero E6 cells, 8·8 μmol/L, 
is substantially lower than the 
plasma concentrations that are 
reached in humans when the drug is 
prescribed to treat malaria at a dose of 
25 mg/kg over 3 days.1 For long-term 
prophylaxis, even lower doses could 
be used. Doses of 3·6 mg/kg, similar 
to those generally prescribed to treat 
rheumatoid arthritis, lead to plasma 
concentrations of 1–3 μmol/L—ie, 
the same concentration range as 
the IC50 for SARS-CoV inhibition.1 
Alternatively, hydroxychloroquine 
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of admini stration and potential 
adverse events. We advocate 
for studies to evaluate whether 
chloroquine or hydroxychloroquine 
prophylaxis should be considered in a 
country such as Italy, where there are 
thousands of cases and deaths as a 
result of COVID-19.
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Chloroquine or 
hydroxychloroquine for 
prophylaxis of COVID-19

In-vitro studies have shown that 
chloroquine is effective against 
several viruses, including severe acute 
respiratory syndrome coronavirus 
(SARS-CoV).1 Multiple mechanisms 
of action have been identified for 
chloroquine that disrupt the early 
stage of coronavirus replication. 
Moreover, chloroquine affects 
immune system activity by mediating 
an anti-inflammatory response, 
which might reduce damage due 
to the exaggerated inflammatory 
response.1 At the time of the SARS 
epidemic, chloroquine was suggested 
as a drug that could be used to treat 
this infection.2 However, randomised, 
double-blind, controlled studies in 
humans to evaluate its efficacy for 
this use were not done, and the true 
clinical efficacy of chloroquine in 
treating coronavirus infections was 
not established.

Because coronavirus disease 
2019 (COVID-19) is associated with 
substantial morbidity and mortality,3 
and no specific pharma cological 
treatment that is effective against 
it is available, chloroquine and 
chloroquine-related formulations 
have been tentatively included among 
drugs for use in limiting the total 
burden of COVID-19.4,5 However, no 
studies have evaluated the use of 
chloroquine for prophylaxis.

Chloroquine is a cheap drug that has 
been used for decades—predominantly 
for malaria prophylaxis, for which it 
had excellent results and good safety 
and tolerability.1 Severe adverse 
events, which mainly involve retinal 

and psychiatric symptoms, occur 
only when doses prescribed for 
malaria are substantially higher than 
required.1 Inhibition of severe acute 
respiratory syndrome coronavirus 
2 (SARS-CoV-2) replication seems 
essential to reduce the risk of spread 
and development of COVID-19. 
SARS-CoV-2 is highly contagious.5 
Most people who live in areas with 
a high incidence of COVID-19 are 
apparently healthy, but they can be 
SARS-CoV-2 negative and healthy 
or healthy but with asymptomatic 
infection. In both cases, effective drugs 
such as chloroquine and its related 
formulations might prevent infection 
(ie, in those who are SARS-CoV-2 
negative) or the development of 
severe symptomatic disease (ie, in 
those who are SARS-CoV-2 positive 
and asymptomatic or with minor 
symptoms), substantially reducing 
morbidity and mortality due to 
COVID-19. The dose used might be the 
same as that usually administered for 
malaria treatment given chloroquine 
inhibited SARS-CoV replication 
at a 50% effective concentration 
of 8·8 μmol/L. The half-maximal 
inhibitory concentration (IC50) of 
chloroquine inhibition of SARS-CoV 
replication in Vero E6 cells, 8·8 μmol/L, 
is substantially lower than the 
plasma concentrations that are 
reached in humans when the drug is 
prescribed to treat malaria at a dose of 
25 mg/kg over 3 days.1 For long-term 
prophylaxis, even lower doses could 
be used. Doses of 3·6 mg/kg, similar 
to those generally prescribed to treat 
rheumatoid arthritis, lead to plasma 
concentrations of 1–3 μmol/L—ie, 
the same concentration range as 
the IC50 for SARS-CoV inhibition.1 
Alternatively, hydroxychloroquine 
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PENGGUNAAN KLOROKUIN/HIDROKSIKLOROKUIN UNTUK 
PENCEGAHAN COVID-19?

q Secara umum, komunitas medis internasional maupun komunitas
reumatologi internasional tidak merekomendasikan penggunaan
klorokuin/HCQ untuk profilaksis à belum ada bukti yang kuat

q Efek samping yang dapat timbul à gangguan jantung
q Kemungkinan mutasi virus jika menggunakan obat-obatan dengan

tidak sesuai indikasi



7
Saya selama ini mengkonsumsi

HCQ, sedangkan saat ini HCQ 

susah untuk ditemukan. Apakah

saya hentikan HCQ, atau saya ganti

dengan obat lain?

qJangan mengubah dosis tanpa konsultasi

dahulu

qHCQ dapat bertahan lama di dalam tubuh, 

masih memiliki efek dalam waktu 2-4 minggu

setelah terakhir diminum. Jangan langsung

panik jika kehabisan HCQ

qJika tidak ada HCQ à reumatologis akan

mempertimbangkan untuk mengganti dengan

obat lain sesuai kondisi klinis



8
Bagaimana meningkatkan daya

tahan tubuh untuk menghadapi

COVID-19?

qPrinsipnya sama dengan populasi umum

qMakan seimbang, istirahat cukup, jangan

merokok, jangan minum alcohol

qPhysical distancing dan selalu cuci

tangan/jaga higienitas tubuh

qPada populasi pasien autoimun dapat

mengkonsumsi vitamin D (PROVE D3®)
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Abstract: The world is in the grip of the COVID-19 pandemic. Public health measures that can
reduce the risk of infection and death in addition to quarantines are desperately needed. This article
reviews the roles of vitamin D in reducing the risk of respiratory tract infections, knowledge about
the epidemiology of influenza and COVID-19, and how vitamin D supplementation might be a
useful measure to reduce risk. Through several mechanisms, vitamin D can reduce risk of infections.
Those mechanisms include inducing cathelicidins and defensins that can lower viral replication
rates and reducing concentrations of pro-inflammatory cytokines that produce the inflammation
that injures the lining of the lungs, leading to pneumonia, as well as increasing concentrations of
anti-inflammatory cytokines. Several observational studies and clinical trials reported that vitamin D
supplementation reduced the risk of influenza, whereas others did not. Evidence supporting the role
of vitamin D in reducing risk of COVID-19 includes that the outbreak occurred in winter, a time when
25-hydroxyvitamin D (25(OH)D) concentrations are lowest; that the number of cases in the Southern
Hemisphere near the end of summer are low; that vitamin D deficiency has been found to contribute
to acute respiratory distress syndrome; and that case-fatality rates increase with age and with chronic
disease comorbidity, both of which are associated with lower 25(OH)D concentration. To reduce the
risk of infection, it is recommended that people at risk of influenza and/or COVID-19 consider taking
10,000 IU/d of vitamin D3 for a few weeks to rapidly raise 25(OH)D concentrations, followed by
5000 IU/d. The goal should be to raise 25(OH)D concentrations above 40–60 ng/mL (100–150 nmol/L).
For treatment of people who become infected with COVID-19, higher vitamin D3 doses might be
useful. Randomized controlled trials and large population studies should be conducted to evaluate
these recommendations.

Keywords: acute respiratory distress syndrome (ARDS); ascorbic acid; cathelicidin; coronavirus;
COVID-19; cytokine storm; influenza; observational; pneumonia; prevention; respiratory tract
infection; solar radiation; treatment; UVB; vitamin C; vitamin D

1. Introduction

The world is now experiencing its third major epidemic of coronavirus (CoV) infections. A new
CoV infection epidemic began in Wuhan, Hubei, China, in late 2019, originally called 2019-nCoV [1]
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q Vitamin D dapat mencegah replikasi dan 
pertumbuhan virus influenza

q Vitamin D dapat membantu menghambat
dibentuknya sitokin inflamasi yang dapat
menyebabkan radang

q Suplementasi vitamin D pada kelompok risiko
tinggi dapat meminimalkan risiko terkena
influenza
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Figure 1. Percentage of GrassrootsHealth participants who experienced ILE in the previous 6 
months by 25(OH)D concentration

 
25(OH)D, 25-hydroxyvitamin D. 
 
Multivariate regression was used to determine the association between 25(OH)D concentration 
and the risk of ILI, adjusting for age and season (Table 1). People with concentrations of 40–49 
ng/ml had a 25% lower risk (p = 0.04), those with concentrations of 50–59 had a 30% lower risk 
(p = 0.02), and those with concentrations of at least 60 ng/ml had a 27% lower risk (p = 0.03) of 
ILI than participants with 25(OH)D concentrations of less than 20 ng/ml. Age and season also 
were significant predictors of ILI (p < 0.05). Higher 25(OH)D concentrations were associated 
with a dose–response decrease in ILI risk, with concentrations ≥40 ng/ml being most protective. 
 
Table 1. Regression results for ILI as a function of 25(OH)D concentration 

25(OH)D concn, 
ng/ml (nmol/L) 

Unadjusted Risk Ratio 
(95% CI) 

p Adjusted* Risk Ratio 
(95% CI) 

p 

<20 
(50) 

Ref.  Ref.  

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 15 March 2020                   doi:10.20944/preprints202003.0235.v1



Kebutuhan Vitamin D pada populasi normal



DOSIS 
SUPLEMENTASI 
VITAMIN D?

Untuk pasien dewasa tanpa gejala tetapi
memiliki risiko tinggi untuk defisiensi
vitamin D, dapat diberikan suplemen
vitamin D (PROVE D3®) dengan dosis 400 
Unit per hari.
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Apakah ada vaksin untuk

pencegahan COVID-19 untuk

penyandang penyakit reumatik-

autoimun?

qSaat ini belum ada vaksin untuk COVID-19

qPembuatan vaksin COVID-19 sedang dalam

tahap penelitian dan pengembangan
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3 candidate vaccines in clinical evaluation 

 

67 candidate vaccines in preclinical evaluation 

Platform Type of 
candidate 

vaccine 

Developer Coronavirus 
target 

Current stage of 
clinical 

evaluation/regulatory 
status- Coronavirus 

candidate 

Same platform for 
non-Coronavirus 

candidates 

Non-
Replicating 
Viral Vector 

Adenovirus 
Type 5 Vector 

CanSino Biological 
Inc./Beijing 
Institute of 
Biotechnology 

COVID-19 Phase 2 
ChiCTR2000031781 
Phase 1 
ChiCTR2000030906  

Ebola 

DNA DNA plasmid 
vaccine  
Electroporation 
device  

Inovio 
Pharmaceuticals 

COVID-19 Phase 1 
NCT04336410 
 
 

Lassa, Nipah 
HIV 
Filovirus 
HPV 
Cancer indications 
Zika 
Hepatitis B 

RNA LNP-
encapsulated 
mRNA 

Moderna/NIAID COVID-19 Phase 1 
NCT04283461 

multiple candidates 

Platform Type of 
candidate 

vaccine 

Developer Coronavirus 
target 

Current stage of 
clinical 

evaluation/regulatory 
status- Coronavirus 

candidate 

Same platform for 
non-Coronavirus 

candidates 

DNA DNA with 
electroporation 

Karolinska Institute / 
Cobra Biologics 
(OPENCORONA Project) 

COVID-19 Pre-Clinical  

DNA DNA plasmid 
vaccine 

Osaka University/ AnGes/ 
Takara Bio 

COVID-19 Pre-Clinical  

DNA DNA Takis/Applied DNA 
Sciences/Evvivax 

COVID-19 Pre-Clinical  

DNA Plasmid DNA, 
Needle-Free 
Delivery 

Immunomic Therapeutics, 
Inc./EpiVax, 
Inc./PharmaJet, Inc. 

COVID-19 Pre-Clinical SARS 

DISCLAIMER:  

These landscape documents have been prepared by the World Health Organization (WHO) for information purposes only concerning the 2019-2020 
global of the novel coronavirus. Inclusion of any particular product or entity in any of these landscape documents does not constitute, and shall not be 
deemed or construed as, any approval or endorsement by WHO of such product or entity (or any of its businesses or activities).  While WHO takes 
reasonable steps to verify the accuracy of the information presented in these landscape documents, WHO does not make any (and hereby disclaims all) 
representations and warranties regarding the accuracy, completeness, fitness for a particular purpose (including any of the aforementioned 
purposes),  quality, safety, efficacy, merchantability and/or non-infringement of any information provided in these landscape documents and/or of any 
of the products referenced therein.  WHO also disclaims any and all liability or responsibility whatsoever for any death, disability, injury, suffering, loss, 
damage or other prejudice of any kind that may arise from or in connection with the procurement, distribution or use of any product included in any of 
these landscape documents.  

 

DRAFT landscape of COVID-19 candidate vaccines –  
11 April 2020 

 

  

3 candidate vaccines in clinical evaluation 

 

67 candidate vaccines in preclinical evaluation 

Platform Type of 
candidate 

vaccine 

Developer Coronavirus 
target 

Current stage of 
clinical 

evaluation/regulatory 
status- Coronavirus 

candidate 

Same platform for 
non-Coronavirus 

candidates 

Non-
Replicating 
Viral Vector 

Adenovirus 
Type 5 Vector 

CanSino Biological 
Inc./Beijing 
Institute of 
Biotechnology 

COVID-19 Phase 2 
ChiCTR2000031781 
Phase 1 
ChiCTR2000030906  

Ebola 

DNA DNA plasmid 
vaccine  
Electroporation 
device  

Inovio 
Pharmaceuticals 

COVID-19 Phase 1 
NCT04336410 
 
 

Lassa, Nipah 
HIV 
Filovirus 
HPV 
Cancer indications 
Zika 
Hepatitis B 

RNA LNP-
encapsulated 
mRNA 

Moderna/NIAID COVID-19 Phase 1 
NCT04283461 

multiple candidates 

Platform Type of 
candidate 

vaccine 

Developer Coronavirus 
target 

Current stage of 
clinical 

evaluation/regulatory 
status- Coronavirus 

candidate 

Same platform for 
non-Coronavirus 

candidates 

DNA DNA with 
electroporation 

Karolinska Institute / 
Cobra Biologics 
(OPENCORONA Project) 

COVID-19 Pre-Clinical  

DNA DNA plasmid 
vaccine 

Osaka University/ AnGes/ 
Takara Bio 

COVID-19 Pre-Clinical  

DNA DNA Takis/Applied DNA 
Sciences/Evvivax 

COVID-19 Pre-Clinical  

DNA Plasmid DNA, 
Needle-Free 
Delivery 

Immunomic Therapeutics, 
Inc./EpiVax, 
Inc./PharmaJet, Inc. 

COVID-19 Pre-Clinical SARS 
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yang masih
dalam
pengembangan
preklinik



10
Apakah penyandang penyakit

reumatik-autoimun boleh

melakukan ibadah puasa pada saat

pandemik ini?

qPada prinsipnya puasa dapat meningkatkan

sistem imunitas tubuh

qPenyandang penyakit reumatik-autoimun

boleh melaksanakan ibadah puasa jika

kondisi aktivitas penyakit stabil (remisi atau

low disease activity)

qJika tidak kuat, jangan memaksakan untuk

puasa
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Ramadan is the ninth month of the Islamic lunar calendar and is observed by Muslims 
as a month of fasting. All Muslim adults are expected to fast; nevertheless certain 
subgroups, including sick, frail subjects, and pregnant women, among others, are 
exempted. Ramadan fasting has been shown to impact on body systems in different 
manners. The influence of Ramadan fasting on immune system regulation remains 
elusive; however, immune system changes, such as the modulation of body response to 
various infectious, stressful, and other harmful events, are of great interest during fasting. 
In this paper, we performed an extensive systematic literature review of different scholarly 
databases (ISI/Web of Science, Scopus, PubMed,/MEDLINE, Google Scholar, Directory 
of Open Access Journals, EbscoHOST, Scirus, Science Direct, the Cochrane Library, and 
ProQuest), using the following key words: “fasting,” “Ramadan,” “Islam,” and “immunity.” 
Conclusions drawn from these findings included: (1) Ramadan fasting has been shown 
to only mildly influence the immune system and the alterations induced are transient, 
returning to basal pre-Ramadan status shortly afterward. (2) Ramadan fasting during 
the second trimester of pregnancy was shown to be safe and did not result in negative 
fetal outcomes, or maternal oxidative status alterations. (3) In cardiac patients, Ramadan 
fasting can have beneficial effects including lipid profile improvement and alleviation of 
oxidative stress. (4) In asthmatic patients as well as in patients with human immunode-
ficiency virus/acquired immunodeficiency syndrome and autoimmune disorders, fasting 
was safe. (5) In psychiatric patients, such as those suffering from schizophrenia, fasting 
could increase immunologic markers. (6) Fasting Muslim athletes who maintain intensive 
training schedule during Ramadan showed fluctuations of immunologic markers.

Keywords: Ramadan, fasting, immune system, autoimmunity, antibodies

November 2017 | Volume 8 | Article 11441

SYSTEMATIC REVIEW
published: 27 November 2017

doi: 10.3389/fimmu.2017.01144

Frontiers in Immunology | www.frontiersin.org

Edited by: 
Vida Abedi,  

Geisinger Health System,  
United States

Reviewed by: 
Shokoufeh Shahrabi Farahani,  
University of Tennessee Health 
Science Center, United States  

Farimah Salami,  
St. Jude Children’s Research 

Hospital, United States

*Correspondence:
Nicola Luigi Bragazzi 

robertobragazzi@gmail.com

Specialty section: 
This article was submitted to 

Nutritional Immunology,  
a section of the journal  

Frontiers in Immunology

Received: 15 July 2017
Accepted: 30 August 2017

Published: 27 November 2017

Citation: 
Adawi M, Watad A, Brown S, 

Aazza K, Aazza H, Zouhir M, Sharif K, 
Ghanayem K, Farah R, Mahagna H, 
Fiordoro S, Sukkar SG, Bragazzi NL 

and Mahroum N (2017)  
Ramadan Fasting Exerts 

Immunomodulatory Effects:  
Insights from a Systematic Review. 

Front. Immunol. 8:1144. 
doi: 10.3389/fimmu.2017.01144

Ramadan Fasting Exerts 
Immunomodulatory Effects: Insights 
from a Systematic Review
Mohammad Adawi1, Abdulla Watad2,3, Stav Brown3, Khadija Aazza4, Hicham Aazza5, 
Mohamed Zouhir5, Kassem Sharif2,3, Khaled Ghanayem3, Raymond Farah6,  
Hussein Mahagna 2,3, Stefano Fiordoro7, Samir Giuseppe Sukkar8, Nicola Luigi Bragazzi9* 
and Naim Mahroum2,3

1 Padeh and Ziv Hospitals, Bar-Ilan Faculty of Medicine, Zefat, Israel, 2 Department of Medicine ‘B’, The Zabludowicz Center 
for Autoimmune Diseases, Sheba Medical Center, Tel-Hashomer, Israel, 3 Sackler Faculty of Medicine, Tel-Aviv University, 
Tel-Aviv, Israel, 4 Faculty of Sciences Dhar Mahraz, Sidi Mohamed Ben Abdellah University, Fez, Morocco, 5 Faculty of 
Literature and Humanistic Studies, Sidi Mohamed Ben Abdellah University, Fez, Morocco, 6 Department of Internal Medicine, 
Ziv Medical Center, Safed, Israel, 7 Immunology Service, Ospedale Policlinico San Martino, Genoa, Italy, 8 Clinical Nutrition 
Unit, Ospedale Policlinico San Martino, Genoa, Italy, 9 Department of Health Sciences (DISSAL), School of Public Health, 
University of Genoa, Genoa, Italy

Ramadan is the ninth month of the Islamic lunar calendar and is observed by Muslims 
as a month of fasting. All Muslim adults are expected to fast; nevertheless certain 
subgroups, including sick, frail subjects, and pregnant women, among others, are 
exempted. Ramadan fasting has been shown to impact on body systems in different 
manners. The influence of Ramadan fasting on immune system regulation remains 
elusive; however, immune system changes, such as the modulation of body response to 
various infectious, stressful, and other harmful events, are of great interest during fasting. 
In this paper, we performed an extensive systematic literature review of different scholarly 
databases (ISI/Web of Science, Scopus, PubMed,/MEDLINE, Google Scholar, Directory 
of Open Access Journals, EbscoHOST, Scirus, Science Direct, the Cochrane Library, and 
ProQuest), using the following key words: “fasting,” “Ramadan,” “Islam,” and “immunity.” 
Conclusions drawn from these findings included: (1) Ramadan fasting has been shown 
to only mildly influence the immune system and the alterations induced are transient, 
returning to basal pre-Ramadan status shortly afterward. (2) Ramadan fasting during 
the second trimester of pregnancy was shown to be safe and did not result in negative 
fetal outcomes, or maternal oxidative status alterations. (3) In cardiac patients, Ramadan 
fasting can have beneficial effects including lipid profile improvement and alleviation of 
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and CRP. These effects have been thought to occur as a result of 
eating habit changes (51).

CONCLUSION

Ramadan is observed by fasting in the Islamic communities; 
however, guidelines or consensus statements that help guiding 
physicians in addressing the issues of patients who are eager to 
fast are lacking. In this review, we aimed to systematically col-
lect the current evidence concerning the influence of Ramadan 
fasting on the immune system. We can conclude that (Table 3; 
Figure 2):

 1. Ramadan fasting has been shown to only mildly influence the 
immune system, and the alterations are transient and return 
to basal pre-Ramadan status.

 2. Ramadan fasting during the second trimester of pregnancy 
was shown to be safe and did not result in negative fetal out-
comes or maternal oxidative status alterations.

 3. In cardiac patients, Ramadan fasting can have beneficial 
effects including lipid profile improvement and alleviation of 
oxidative stress.

 4. In asthmatic patients, Ramadan fasting does not alter immu-
nologic parameters.

 5. In HIV patients, Ramadan was shown to be safe.
 6. In patients with schizophrenia, Ramadan could increase 

immunologic markers.
 7. In patients with autoimmune disorders, Ramadan was gener-

ally safe.
 8. Fasting athletes who maintain intensive training schedule 

show fluctuations of immunologic markers.
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FIGURE 2 | The effect of fasting on the immune system. CIC, circulating immune complexes; CRP, C-reactive protein; CXCL, chemokines; iNOS, inducible nitric 
oxide synthases.

In patients with autoimmune 
disorders, Ramadan fasting was 
generally safe

FIGURE 1 | Preferred Reporting Items for Systematic Reviews and Meta-Analyses 2009 Flow Diagram.

TABLE 2 | Studies excluded with reason.

Excluded study with reason Reason for exclusion

Razeghi Jahromi et al. (4) Animal model
Shawky et al. (5) Animal model
Sadek and Saleh (6) Animal model
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RESULTS

The initial search in databases yielded a pool of 925 items. 
After removing duplicates and not pertinent studies, as well 
as excluding studies with reasons (Table  2), 45 studies were 
included in the current systematic review (Table 3). Twenty-
five studies focused on the impact of fasting on immune 
system in healthy subjects, while five investigated the impact of 
Ramadan on immune system in people suffering from autoim-
mune diseases (such as systemic lupus erythematosus or SLE, 
multiple sclerosis or MS, and inflammatory bowel disease or 
IBD). Three articles explored the effect of fast on immune 
system in patients with cardiac diseases, whereas one and eight 
investigations assessed the influence of fasting in pregnant 
women and athletes, respectively. One study was conducted 
among people with human immunodeficiency virus (HIV)/
acquired immunodeficiency syndrome, while another one was 
devoted to describe the impact of Ramadan in patients with 

psychiatric disorders (schizophrenia). The remaining study 
recruited asthmatic people.

Sample-sizes ranged from 8 to 100 recruited subjects. 
Eighteen studies were carried out in Iran, six in Tunisia, four 
in Turkey, three in Indonesia, in Saudi Arabia, and in Egypt, 
two in Jordan, and one in France, in India, in Iraq, in Nigeria, 
in Qatar, and in United Arab Emirates. Age ranged from 15 to 
70 years. Fasting went from 8 to 17 h, depending on the country 
and on the year of investigation. Completion rate (subjects who 
completed the study out of the total sample) ranged from 100.0 
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Short-Form 36 (SF-36) Health Survey, 1 day before Ram-
adan, the day after and 3 months after Ramadan fasting. 
After 24.1 ± 5.4 (mean ± SD) days of fasting, anti-ds 
DNA increased for 0.34 ± 0.41 mmol/dL in cases ver-
sus 0.07 ± 0.31 in controls (P = 0.026). Likewise C3 
increased more dramatically in cases (16.8 ± 17.5 vs. 
2.3 ± 13.2 mg/dL, P = 0.006). Three months after fasting, 
anti-ds DNA was still increased 0.28 ± 0.46 mmol/dL in 
cases while a 0.02 ± 0.43 mmol/dL drop in controls was 
detected (P = 0.04). On the contrary, C3 returned to base-
line. These changes were not accompanied with signifi-
cant changes in disease activity and health quality of life. 
Ramadan fasting had no effect on lipid profile except for 
delayed total cholesterol decrease in cases in comparison 
with controls (16.4 ± 29.4 decrease vs. 4.6 ± 23.9 mg/
dL decrease, P = 0.018). Ramadan fasting probably has 
no detrimental effect on SLE patients’ disease activity and 
their quality of life in the quiescent phase of disease.

Keywords Systemic lupus erythematosus · Disease 
activity · Lipid profile · SF-36

Introduction

SLE is the second most prevalent multisystemic autoim-
mune disease after rheumatoid arthritis (RA) which affects 
mainly young women in reproductive age. SLE is associ-
ated with considerable morbidity and mortality especially 
due to atherosclerosis, infection and renal involvement.

Ramadan fasting is a model of moderate dietary restric-
tion in which healthy non-traveler Muslims are religiously 
forbidden to eat, drink or smoke for 29–30 consecutive 
days a year from dawn to dusk. Ramadan is the ninth 
month of Lunar Hegira year which is 11 days shorter than 

Abstract SLE is a common autoimmune disease with 
considerable morbidity. Ramadan fasting is a religious 
custom Muslims regularly practice. We aimed to evalu-
ate the effect of Ramadan fasting on SLE patients’ dis-
ease activity, health quality of life and lipid profile. 
We conducted this case control study as a pilot study in 
40 quiescent SLE patients, 21 cases who decided to fast 
and 19 controls who decided not to have Ramadan fast-
ing between August and November 2009 in lupus unit of 
Rheumatology Research Center in Tehran University of 
Medical Sciences, Iran. They were assessed for SLE Dis-
ease Activity Index, lipid profile and quality of life with 
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Table 1  continued

Unadjusted associations are depicted in bold italic and P values <0.1 are supposed to be statistically significant; WBC, polymorphonuclear 
leukocyte and lymphocyte (number per micro liter), hemoglobin (milligram per deciliter), platelet (×100 per micro liter), anti-ds DNA (anti-
double-stranded deoxyribonucleic acid antibody; millimole per deciliter), C3 and C4 (the third and the forth member of complement system; 
milligram/deciliter), CH50 (complement hemagglutination of 50;  %), ESR (erythrocyte sedimentation rate; millimeter), urine protein (1+ to 
4+), urine red blood cell, white blood cell and granular cast (number per high power field), SLEDAI (Systemic Lupus Erythematosus Disease 
Activity Index; 0–105), global physician assessment (0–3), flare-up intensity (1 and 2), triglyceride, cholesterol, low-density lipoprotein and 
high-density lipoprotein (milligram per deciliter), body mass index (kg/m2), SF-36 (Health Survey Short Form with 36 questions; %). Unad-
justed associations are depicted in bold italic. P values <0.05 are supposed to be statistically significant

Table 2  Mean value of physical and mental dimensions of SF-36 
Health Survey variables in (%) before, the day after and 3 months 
after Ramadan fasting in all patients irrespective of being in case or 

control group and the differences of second and third to first visit and 
comparison of them in either of two mentioned occasions in SLE 
patients in lupus unit of RRC in TUMS, Iran in 2009

Unadjusted associations are depicted in bold italic. P values <0.1 are supposed to be statistically significant

Variable First visit  
(mean ± SD in %)

Second visit  
(mean ± SD in %)

Third visit  
(mean ± SD in %)

P value (2–1) P value (3–1)

Physical functioning 73.63 (±22.84) 73 (±23.12) 76.88 (±17.86) 0.81 0.28

Physical role limitation 68.13 (±38.39) 73.75 (±34.88) 65.63 (±36.99) 0.39 0.65

Bodily pain 67.8 (±18.26) 76.2 (±17.01) 68.55 (±21.68) 0.002 0.819

Social functioning 73.75 (±24.48) 80 (±23.99) 59.13 (±19.96) 0.09 0.54

General mental health 54.8 (±20.06) 67.3 (±19.76) 61.4 (±20.43) <0.001 0.043

Emotional role limitation 59.17 (±42.36) 75.83 (±32.01) 65 (±38.45) 0.016 0.44

Vitality 52.25 (±19.38) 58.25 (±19.92) 59.13 (±19.96) 0.04 0.047

General health perception 61.88 (±17.90) 65.28 (±16.56) 65.8 (±17.39) 0.26 0.21

Variable Case Control P value (2–1) P value (3–1)

First visit 
(mean ± SD)

Second visit 
(mean ± SD)

Third visit 
(mean ± SD)

First visit 
(mean ± SD)

Second visit 
(mean ± SD)

Third visit 
(mean ± SD)

General health 
perception

60.3 ± 17 66 ± 19.1 62.9 ± 17.7 63.6 ± 19.1 64.5 ± 13.7 69 ± 16.9 0.44 0.65

are needed to prove the safety of Ramadan fasting in this 
group of patients.

The P value of early increase in TG and late decrease in 
LDL and HDL is between 0.05 and 0.1, but these results 
must be interpreted cautiously due to small sample size 
in our study. Unaltered BMI and early increase in TG 
may be due to decrease in meals to two a day but increas-
ing the volume of each meal and consuming special pas-
tries of Ramadan. Late statistically insignificant decrease 
in LDL and HDL eventuated in statistically significant 
late decrease in total cholesterol which all may be signifi-
cant with respect to small sample size. There is no rational 
explanation for this unidirectional HDL and LDL decrease 
which could be real consequence of Ramadan fasting or be 
due to small sample size. Previous studies have addressed 
the changes in lipid profile during Ramadan [10–12]. In 
the study of Adlouni et al. [10], early decrease in BMI, TG, 
LDL and total cholesterol and increase in HDL cholesterol 
remained till one month after Ramadan fasting. In another 
study by Afrasiabi et al., fasting subjects showed tempo-
rary decrease in TG without any change in other lipid types 

[10, 13]. These inconsistent data may be due to different 
number of studied population and varying nutritional cus-
toms in different Muslim countries. Iranian nutritional diet 
contains modest fat and fruit but high carbohydrate intake. 
Our results are compatible with a previous study by Azizi 
[14] which shows that TG level is related to the number of 
meals and the amount of calorie intake.

No difference between case and control group in SF-36 
after Ramadan fasting may be real or due to small sample 
size or patients may be in remission. It may be due to a 
combining effect of fasting as a stressor and health satis-
faction of being capable to fast as an ameliorating factor 
too [15]. A body of evidence has underlined the beneficial 
impact of fasting on mood enhancement and subjective 
feeling of well-being [16–18].

Early improvement in four dimensions of SF-36, namely 
bodily pain, emotional role limitation, vitality and gen-
eral health perception were detected in both case and 
control groups. This improvement in vitality and general 
health perception remained till later stages of the study. 
The similar improvement in both groups may indicate a 



11
Apakah pada situasi pandemi ini

boleh dating ke rumah sakit?

qTunda ke poliklinik reumatologi jika tidak

mendesak

qBoleh datang untuk konsultasi langsung ke

rumah sakit untuk lanjut obat atau jika

mengalami kekambuhan gejala

qTetap jaga physical distancing





KESIMPULAN

1. Pandemik COVID-19 memiliki dampak
signifikan pada penyandang penyakit
reumatik-autoimun à timbul ketakutan
akan risiko infeksi, kesulitan mendapatkan
obat, dan keinginan meningkatkan daya
tahan tubuh

2. Penatalaksanaan penyakit reumatik-
autoimun tetap sama à obat tidak boleh
langsung dihentikan karena takut minum
obat

3. Penyandang reumatik-autoimun dapat
konsultasi jika memiliki pertanyaan atau
masalah tentang kondisi yang dialami
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