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Abstract

Background
Clinical manifestations of coronavirus disease 2019 (COVID19) can vary from asymptomatic to profusely
symptomatic due to many factors. Having data on the clinical characteristics of the affected patients is
important for the screening and diagnosis of COVID-19. Main objective of this study is to evaluate the
clinical and epidemiological characteristics and outcomes of patients with COVID-19 admitted to six
treatment centres in Sri Lanka.

Methods
For the speci�c epidemic situation of COVID-19, we chose to conduct a descriptive retrospective study
from six treatment centres in the country between March 10, 2020 and May 30, 2020.

Results
The study included 431 laboratory con�rmed patients with COVID-19. Of them, 335 (78.2%) were males
and their mean age was 37 years. Most patients (373: 86.5%) had had close contact with COVID-19
positive patients. The majority were asymptomatic (243: 56.3%) and of the symptomatic patients, the
most common symptom was sore throat (81, 19%), followed by cough (72, 17%), headache (72, 17%),
fever (50, 12%), and nasal discharge (36, 8%). Eight patients required either high dependency care or
intensive unit care two of them succumbed to the illness (0.5%). Hydroxychloroquine (HCQ) was used as
a treatment in 248 patients and they had a signi�cantly longer (17.6 days) duration of hospital stays
compared those who were not treated (13.6 days) with HCQ. When the HCQ was not used as a treatment,
asymptomatic individuals had signi�cantly shorter durations of hospital (11.1 days) stays compared to
symptomatic individuals (14.3 days).

Conclusions
The majority of patients remained asymptomatic during the course of illness. The most common
symptom was sore throat, seen in one �fth of patients, followed by cough, and headache. Our study also
indicated the possibility of reduced viral clearance and hence longer duration of hospital stays with HCQ.

Background
The coronavirus disease has made a huge impact globally since late 2019. Pneumonia of unknown
aetiology emerged from city of Wuhan, Hubei Province, China, in November 2019. Chinese scientists
isolated the virus and it was named novel coronavirus 2019 (nCov-2019) (1). Later, the World Health
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Organization (WHO) reclassi�ed this pathogen as severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) and the disease as Coronavirus Disease 2019 (COVID-19) (2).

As of June 30, 2020, there are over 10 million con�rmed cases and nearly 500,000 deaths reported
worldwide (3). COVID-19 spreads by human-to-human transmission through droplets, faeco-oral routes,
and direct physical contact (4). The incubation period of COVID-19 varies between 2 to 14 days(5). Most
patients show clinical symptoms in 5 to 6 days(5). Noted epidemiological prognostic risk factors include
being male, being older-aged (above 65 years), being a smoker, and having obesity, diabetes, chronic
pulmonary diseases, hypertension, cardiovascular diseases, and chronic kidney disease. The disease is
more severe when more risk factors are observed at presentation(6). A wide array of clinical features is
shown in patients with COVID-19. Clinical manifestations can be classi�ed as asymptomatic or
symptomatic, carrier or infective state, and ranging from mild prodrome to profusely symptomatic(5). The
usual triad of symptoms at the time of presentation are fever, dry cough, and dyspnoea(5). Several
factors affect the clinical picture including the virulence of the strain of the virus and host factors such as
age, immunity status and patient comorbidities(7). The Chinese Center for Disease Control and
Prevention has described the epidemiological characteristics of patients in their case series consisting of
72,314 COVID-19 patients. The majority exhibited a mild level of disease (81%) while 14% had moderate
to severe disease conditions and 5% were critically ill(8).

On January 27, 2020, the �rst case was reported in Sri Lanka. It was an imported case: a Chinese tourist.
The �rst con�rmed local case was reported on March 11, 2020. Since then, the number of cases has
increased gradually. As of June 30, 2020, the number of con�rmed cases is 2,033, out of which 1,661
have completely recovered. Only 11 deaths have been reported(9). In Sri Lanka, diagnosed patients are
managed according to the local guidelines in designated treatment hospitals for COVID-19 island-
wide(10).

Rationale

Only limited publications on COVID-19 in local contexts are available. The interim analysis on clinical and
epidemiological characteristics of the con�rmed �rst 100 COVID-19 patients from Sri Lanka following
their discharge/death is one of the important literatures among them(11). The lack of availability of data
highlighted the importance and necessity of researching this valuable information. As a result, the Sri
Lanka College of Internal Medicine designed this multi-centre study in designated treating centres of
COVID-19 patients to cover the whole island.

Clinical and epidemiological characteristics, morbidity, and mortality of COVID-19 patients can vary from
country to country. Various studies from many parts of the globe have reported different prominent
clinical characteristics(5, 12–15). People belonging to certain ethnic groups might be at an increased risk
of acquisition, disease severity, and poor outcomes in COVID-19 for a variety of reasons(16). The factors
that may in�uence clinical features and outcomes are ethnicity, mean age of population, geographical
region, humidity, climate, and other country-speci�c factors such as overcrowding, and most importantly
the circulating strain of the virus (17, 18). For example, South Asians usually have higher rates of non-
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communicable diseases (NCDs) such as diabetes mellitus, hypertension, and cardiovascular diseases,
which are associated with severe disease and mortality in COVID-19(16). Furthermore, ethnicity could
interact with the spread of the virus through factors such as lower socioeconomic statuses, culture,
religion, and behavioural factors(16). Therefore, there is an urgent need to study the epidemiological and
clinical characteristics of patients with COVID-19 in Sri Lanka. It is also important to study outcomes
such as mortality, the number of patients requiring oxygen therapy and intensive care unit (ICU) care, and
the total durations of hospital stays which may be unique to Sri Lankan patients with COVID-19.

The objectives of this study is to evaluate the clinical and epidemiological characteristics and outcomes
of patients with COVID-19 admitted to six treatment centres in Sri Lanka.

Methods
Study design

For the speci�c epidemic situation of COVID-19, we chose to conduct a descriptive retrospective study
from six treatment centres in the country, namely Base Hospital Walikanda, Base Hospital Mulleriyawa,
COIVD Treatment Centre Iranawilla, Base Hospital Kattankudy, Base Hospital Homagama, and Navy
General Hospital, Welisara.

Data was extracted from patients’ notes to collect socio-demographic factors, clinical characteristics of
the presenting illness, laboratory investigations, management including treatment with
Hydroxychloroquine (HCQ), and the outcome of the illness.

Eligibility criteria

Medical notes and compiled data of any patients with laboratory-con�rmed COVID-19 admitted to any of
the above six treatment centres between March 10, 2020 and May 30, 2020 were included in the study. All
patients (symptomatic as well asymptomatic) admitted these six treatment centres were kept under close
medical observation till they become asymptomatic and two consecutive PCR become negative. A
con�rmed patient of COVID-19 is de�ned as a positive result on high-throughput sequencing or real-time
reverse-transcriptase–polymerase-chain-reaction (RT-PCR) assay of nasal and pharyngeal swab
specimens. The National Institute for Infectious Disease (NIID) Hospital, Colombo was excluded from the
analysis due to practical reasons of di�culty in accessing patients’ records.

Data collection

Data extraction from medical records and accuracy was con�rmed by a consultant physician or acting
consultant physician attached to each of the six treatment centres. A Google Form was used to collect
the data which was pretested with the patients recorded data of 25. Ethical clearance and administrative
clearance were obtained from the Ethical Review Committee General Sir John Kotelawala Defence
University, and the Education, Training and Research Unit, Ministry of Health Sri Lanka, respectively.
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Statistical Analysis
Continuous variables with a normal distribution were expressed as mean (SD) with a non-normal
distribution as median with IQR and categorical variables were expressed as counts and percentages.
Descriptive analysis was carried out as the chosen cohort of patients was a convenient selection.
However, comparisons of values between HCQ treated and non-treated groups were performed using a
Student's t test after con�rming the normal distribution. The data was analysed using the Statistical
Package for the Social Sciences (SPSS) software version 24.0.

Results
A total of 431 PCR positive COVID-19 subjects were studied. Of them, 335 (78%) were males and 96
(22%) were females. The mean age was 37.1 years, with the mean age for males being 35 years and the
mean age of females being 45 years. Of this cohort, a majority (292) were Sinhalese, followed by
Muslims (116), and Tamils (23). Half of the patients (219: 50.81%) were navy personnel who were
employed by the Sri Lanka Navy while only two police personnel and one army personnel were present.

Table 1
baseline characteristics based on presence or absence of symptoms

  Symptomatic n = 188 Asymptomatic n = 243 All

Mean age (years, SD) 36.7 (12.1) 37.8 (13.6) 37.1 (13.2)

Gender N (%) N (%)  

Male 174 (86.1) 161 (70.9) 335 (77)

Female 29 (13.8) 67 (29.1) 96 (23)

Co-morbidities (all = 89) N (%) N (%)  

Diabetes mellitus 13 (6.4) 18 (7.9) 31 (7.1)

Hypertension 18 (8.9) 25 (11) 43 (9.9)

Asthma 8 (3.9) 6 (2.6) 14 (3.2)

Ischemic heart disease 0 (0) 5 (2.2) 5 (1.2)

Dyslipidaemia 5 (2.5) 8 (3.5) 13 (3)

Most patients (373: 86.5%) had close contact with COVID-19 positive patients. Of them, 52.4% (226)
patients declared their close contact as occurring in their workplaces. Fourteen patients (3.2%) had been
exposed to the overseas returnees and only three patients claimed that they may have contracted the
virus at the airport. There were 35 patients (8.1%) with a positive history of overseas travel within the
previous three months before they got infected. Seventy-three (16.9%) patients were identi�ed during
contact tracing and interestingly, there was no obvious known contact history in 58 patients (13.4%).
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A majority 342 (79.4%) had no signi�cant medical comorbidities and of the 89 patients with
comorbidities. The most common comorbidity was (43, 9.9%) was hypertension, followed by diabetes
(31, 7.1%), and dyslipidaemia (14, 3.2%) (Table 1). There were 271 smokers.

Table 2
Symptoms on admission and symptoms developed after admission

Symptom Symptoms appeared before
admission

N = 87

Symptoms appeared after
admission

N = 101

All

N = 431

n (%) n (%) n (%)

Fever 27 (6.2) 23 (5.3) 50
(11.6)

Cough 39 (9.0) 33 (7.6) 72
(16.7)

Headache 37 (8.6) 35 (8.1) 72
(16.7)

Arthralgia 10 (2.3) 13 (3.0) 23 (5.3)

Myalgia 23 (5.3) 16 (3.7) 39 (9.0)

Sore throat 40 (9.3) 41 (9.5) 81
(18.8)

Nasal discharge 15 (3.5) 21 (4.9) 36 (8.6)

Fatigability 3 (0.7) 10 (2.3) 13 (3.0)

Diarrhoea 14 (3.2) 7 (1.6) 21 (4.9)

Shortness of
breath

9 (2.1) 3 (0.6) 12 (2.8)

Anosmia 6 (1.4) 4 (0.9) 10 (2.3)

The presenting symptoms and the symptoms developed while under medical observation are shown in
Table 2. On admission, the majority were asymptomatic (344:80%) with only 20% having symptoms
either before or on admission. During the period of medical observation in the hospital, another 101
patients (23.4%) developed symptoms. Out of the symptomatic patients, the most common presenting
symptom was sore throat (81, 19%), followed by cough (72, 17%), headache (72, 17%), fever (50, 12%)
and nasal discharge (36, 8%). Only 10 (2%) had anosmia. Seven patients (1.6%) had dyspnoea on
admission with another 15 (3.5%) developed dyspnoea during the hospital stay. Only �ve patients
developed hypoxia during their hospital stay that needed oxygen therapy. The mean pulse rate was 82
beats/minute and the average blood pressure was 124/74 mmHg.
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The mean white cell count (WCC) of our study group was 7.9 × 109/L with a mean neutrophil count of 4.4 
× 109/L and a lymphocyte count of 2.83 × 109/L. Only a 49 (11%) had thrombocytopenia. The mean
platelet count was 264 × 109/L and the mean C-reactive protein (CRP) was 5.88 mg/L.

Table 3
-Blood cells versus symptomatic and asymptomatic illness

  Symptomatic n = 
188

Asymptomatic n = 
243

All

Blood cells N (sd) N (sd) N (sd)

Total White-cell count
(cells/mm3)

7843 (2898) 8100 (2014) 7945 (2453)

Neutrophil count (cells/mm3) 4278 (2452) 4552 (1620) 4451 (1930)

Lymphocyte count (cells/mm3) 2949 (1487) 2795 (845) 2834 ( 1202)

Platelet count/µL 254514 (84532) 279119 (80137) 264562
(83432)

Out of 431 patients, only three patients required high dependency care and �ve were transferred to the
intensive care unit. Two patients died due to pneumonia complicated with acute respiratory distress
syndrome (ARDS). Eight patients were transferred to the National Institute of Infectious Disease (NIID),
Colombo.

Table − 4 Mean duration of hospital stay (days) versus treatment with HCQ

  Symptomatic Asymptomatic   All

  N Mean* SD N Mean SD P** n mean SD P***

HCQ given 135 17.7 6.6 113 17.5 9.7 0.876 248 17.6 9.7 0.026

HCQ not
given

61 14.3 6.8 52 11.1 6.4 0.014 113 13.6 6.5  

*- Mean duration of hospital stay. All patients were kept in the hospital till they were asymptomatic
and two consecutive PCR tests become negative .

**- analysed between asymptomatic versus symptomatic

***-analysed between HCQ given versus HCQ not given

Information on HCQ used as a treatment was available in 361 patients (Table 4). Of them, those who
were treated with HCQ (248, 69%) had a signi�cantly longer (17.6 days) durations of hospital stays
compared those who were not treated (13.6 days) with HCQ. Furthermore, both asymptomatic and
symptomatic patients treated with HCQ had similar and longer durations of hospital stays than the
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patients not treated with HCQ. When the HCQ was not used as a treatment, asymptomatic individuals had
a signi�cantly shorter duration of hospital (11.1 days) stay compared to symptomatic individuals (14.3).
This might suggest that HCQ had negative effect on viral clearance among both asymptomatic and
symptomatic individuals with COVID-19.

Discussion
Sri Lanka is considered to be one of the few countries in the world which has successfully controlled the
spread of COVID-19. Sri Lanka, from the outset implemented a strict lockdown involving the closure of
schools and non-essential workplaces, a ban on social gatherings, and severe travel restrictions by
imposing an island-wide curfew. These strict measures from the beginning of the outbreak enabled the
country to limit the spread of the disease with a comparatively low disease burden with a very low
mortality rate. As a result of these strict measures, the pattern and the clinical characteristics of COVID-19
in Sri Lanka may have taken a different shape and therefore are worth reporting(15). In addition, through
these measures Sri Lanka mitigated COVID-19 in a unique way, where all the positive patients with
COVID-19 were admitted to dedicated COVID-19 hospitals and kept under strict observation till their
recovery and con�rmation of “virus-negative” status. This unique situation allowed us to retrospectively
observe the clinical course of all positive patients, asymptomatic as well as symptomatic with the SARS-
CoV-2 infection.

Most of our patients were recognised when they were asymptomatic during the process of contact
tracing and screening. All positive patients were hospitalized and the majority (54%) of them remained
asymptomatic during the course of the illness. The higher proportion of asymptomatic patients in our
study contrasts with the �ndings from other studies. Guan et al. reported fever in 88.7% of patients in
1,099 hospitalised patients in China at the outset of outbreak of COVID-19(5). Among 104 people with the
SARS-CoV-2 infection on the Diamond Princess cruise ship, a majority (68%) had symptoms(19).
Similarly, a study conducted in a tertiary care hospital in Pune, India had a higher proportion (75%) of
symptomatic cases(20). The most common symptom in our study was sore throat (19%) followed by
cough (17%), and headache (17%). These �ndings contrast with the �ndings of previously published
studies of COVID-19. In most study series, fever was the most common symptom, followed by cough(5,
13, 19). Interestingly, most published studies reported sore throat as a less common symptom, reported
only in 13.5% by Guan et al in China, 23.8% by Nitesh Gupta et al in India, whereas in our study sore
throat is the most common symptom(5, 21). Another notable �nding was the absence of fever in the
majority of our patients (88%) (376/431). Similar to other published studies, runny nose is a
comparatively rare symptom (8%) in this study(5).

There are a number of possible reasons for the contrasting pattern of symptomatology in this study
compared to the most published studies from other part of the world. One explanation could be patients’
characteristics such as age. In our study the mean age is 37 years with nearly 50% being otherwise
healthy and physically �t navy personnel. These young and healthy individuals are more likely to develop
asymptomatic infection with less prominent symptoms than older individuals(5, 19). Intensive contact
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tracing and screening helped in recognising more patients with asymptomatic illnesses in our study.
Other possibilities include a less virulent viral strain causing COVID-19 in Sri Lanka, the effect of
geographical factors such as higher temperatures, and prevention of repeated re-exposure to the virus
due to intensive screening and isolation.

The demographic factors causing symptomatic illness among individuals infected with SARS-CoV-2 and
risk factors for disease progression in COVID-19 are still not clear as health systems in most countries
actively discourage individuals with no or mild symptoms from admitting themselves into a hospital.
However, as all individuals found positive for the SARS-CoV-2 infection were admitted to a hospital in Sri
Lanka (regardless of symptoms), we were able to retrospectively observe the clinical course of
asymptomatic people with the SARS-CoV-2 infection. In this study 20% (87/431) had symptoms at the
time of admission and another 23% (101/431) subsequently developed symptoms (pre-symptomatic
illness). More than half (56%, 243/431) remained asymptomatic during the extended period of close
medical observation, and never exhibited any symptoms. Of the patients who became symptomatic
during their hospital stay, the most common symptoms were sore throat (9.5%), and headache (8%)
followed by cough (7.6%) and fever (5.3%). These �ndings contrast with the �ndings of China where the
prevalence of “true” asymptomatic infections was found to be in the range of 1.5 to 2.8%(5, 8). However,
this �gure is clearly an underestimate since testing has primarily occurred only among individuals who
have symptoms.

The study which most closely resembles this study is the study conducted on people infected on board
the Diamond Princess cruise ship. In this study, the true prevalence of asymptomatic infection was 32%
(22). However, the median age of people in this study was 64 years with half having comorbidities
whereas in this study the mean age was 37 years. The younger subjects and signi�cantly lower number
of comorbidities would be the likely reasons for the higher prevalence of asymptomatic infections in the
present study(23). A study conducted by Meyers KJ et al on asymptomatic individuals with COVID-19
revealed 71% remained asymptomatic during the follow up period(24). Similarly, our study also showed a
true asymptomatic rate of 71% (244/345) among 345 asymptomatic individuals on admission. Based on
the results of our study and the study conducted by Meyers et al we can conclude that around 70% of
asymptomatic individuals with SARS-CoV-2 infection don’t develop any symptoms.

Other interesting �nding observed in our study was the negative the effect of HCQ on the duration of
SARS-CoV-2 positivity and hence duration of hospital stays. Our study revealed that those who were
treated with HCQ had had signi�cantly longer (17.6 days) durations of hospital stays compared those
who were not treated (13.6 days) with HCQ. Furthermore, both asymptomatic and symptomatic patients
treated with HCQ had similar and longer durations of hospital stays than the patients not treated with
HCQ. When the HCQ was not used as a treatment, asymptomatic individual had signi�cantly shorter
duration of hospital (11.1 days) stay compared to symptomatic individuals (14.3 days). This �nding
possibly indicates that HCQ might lead to reduced viral clearance preferentially among asymptomatic
individuals, prolonging duration of SARS-CoV-2 positivity. A study conducted by Mallat et al showed that
patients not treated with HCQ had viral clearance within a shorter duration (10 days) compared to HCQ
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treated patients (17 days)(25). To our knowledge there were no previous study comparing the effect of
HCQ among symptomatic versus asymptomatic individuals with COVID-19.

The major limitation of this study was the inability to include patients with COVID-19 admitted to one of
the major COVID-19 dedicated treatment hospital NIID at Colombo due to practical reasons. We enrolled
all patients referred to all the other six dedicated COVID-19 treatment hospitals (available at the time of
study) in Sri Lanka. As patient referrals to these hospitals was not randomly based it is possible that
patients with severe symptoms would have been admitted preferentially to the NIID. Having a large
proportion of otherwise healthy navy personnel in our study certainly have affected the �nal results.
Therefore, the patient population was not an exact representation of normal public settings. Additionally,
some laboratory tests as well as images (chest radiograph) were obtained only for those with symptoms
and blood tests were done only once for most patients, and thus we were unable to determine changes in
lymphocyte count and radiological �ndings over the course of observation.

Conclusions
Our study showed that Sri Lankan patients with COVID-19 have different clinical characteristic than
reported previously. Sore throat was the most common symptom; however, more than half of patients
were completely asymptomatic. Our study further showed that a majority of asymptomatic patients at
the time of admission remained asymptomatic (true asymptomatic) causing no signi�cant morbidity or
mortality. Furthermore, the large proportion of asymptomatic cases indicates the di�culty in identifying
patients with COVID-19 without intensive contact tracing and screening. Therefore, all countries that
successfully controlled the spread of SARS-CoV-2 infection have to be extremely vigilant about a
resurgence of infection that could be sparked by undetected transmission by asymptomatic and pre-
symptomatic individuals. This �nding emphasizes the importance of intensive contact tracing and
screening to control the spread of SARS-CoV-2 infection in the community. Our study also indicated the
possibility of reduced viral clearance with HCQ in vivo among asymptomatic individuals with COVID-19.
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