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Leptospirosis is a rodent-borne acute febrile illness, 
classically seen after heavy rainfall and floods. This 
study aimed to describe the clinical profile, manage-
ment strategies and outcome of patients with leptospi-
rosis amidst the Coronavirus disease-2019 outbreak. 
A prospective study of adult patients with undiffer-
entiated fever (5-15 days) was conducted in South 
India between October 2020 and February 2021. The 
demographic, clinical details, laboratory details, treat-
ment and outcome of leptospirosis positive (based on 
serology) and negative patients were compared. A chi-
square test was used for qualitative variables, while an 
independent t-test or Mann Whitney U test was used 
for continuous variables. 
Of the 206 patients with suspected acute febrile illness, 
a total of 63 patients were diagnosed with leptospiro-
sis based on serology results. The median sequential 

SUMMARY

organ failure assessment score was higher in those 
with leptospirosis (p<0.001). Myalgia, abdominal pain, 
jaundice, decreased urine output, myocarditis, and di-
alysis requirement were more common in patients with 
leptospirosis. Leucocytosis and raised procalcitonin/ 
C-reactive protein were more common in patients with 
leptospirosis. The duration of stay and antibiotic con-
sumption was higher in patients with leptospirosis. 
Acute febrile illness such as leptospirosis should be 
suspected in tropical areas with significant risk factors. 
The presence of conjunctival suffusion, hepatic and 
renal dysfunction should warrant a serology test for 
leptospirosis.
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n INTRODUCTION

Besides the direct impact of Coronavirus dis-
ease 2019 (COVID-19) on mortality, collateral 

damage includes difficulties in diagnosing and 
managing neglected diseases such as acute febrile 
illnesses (AFI). This is predominantly due to the 
clinical overlap and the majority of clinical and 
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preventive machinery focusing on COVID-19 
[1]. AFIs are a common cause of morbidity and 
mortality in low and middle-income countries 
like India [2]. Malaria, dengue, scrub typhus, 
leptospirosis, and enteric fever are responsible 
for most AFI-related presentations in hospitals 
across India [3, 4]. Leptospirosis is a widespread 
zoonotic disease with a significantly higher bur-
den in tropical countries. The most crucial ani-
mal reservoirs responsible for transmission are 
rodents [5]. The rodents transmit the infection 
to humans by contaminating water sources with 
their urine containing leptospires [5]. Leptospi-
rosis is endemic in many coastal areas of India, 
including the states and union territories of Ta-
mil Nadu, Maharashtra, Kerala, Karnataka and 
Andaman Nicobar Islands [6-13]. Still, large out-
breaks have been described following increased 
rainfall leading to floods, presumably because of 
the increased risk of exposure to contaminated 
water. This study describes the clinical features, 
treatment and outcome of patients with leptospi-
rosis during the COVID-19 pandemic. The study 
was a part of a diagnostic trial designed to study 
the impact of rapid diagnostic tests in reducing 
hospital stay [14]. 

n PATIENTS AND METHODS

A prospective study was conducted in a tertiary 
care teaching hospital located in the coastal dis-
trict of Udupi (Karnataka, South India) between 
the 9th of October, 2020 and the 15th of February, 
2021. The study was conducted after taking con-
sent from the Institute’s Ethical Committee. Adult 
patients (more than 18 years of age) with an un-
differentiated fever of 5-15 days duration were 
screened on the working days for enrollment. 
Those patients with an established microbiologi-
cal diagnosis or a single localized source of infec-
tion at presentation were excluded. All patients 
were tested for leptospirosis using Lepto IgM Mi-
crolisa (J. Mitra, India) or Leptocheck WB (Tulip 
Diagnostics, India) [15]. The tests were interpret-
ed according to the manufacturer’s instructions. 
The patients were also tested for dengue, scrub 
typhus and malaria. Investigations for other rele-
vant etiologies were done according to the hospi-
tal policy and physician’s discretion. 
The demographic, clinical and laboratory details 
of all the patients were entered in a clinical case 
record form. The gender, age (in years), the month 
of presentation, and comorbidities were recorded 

Figure 1 - Screening, en-
rollment and diagnosis of 
patients with suspected 
leptospirosis.
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for all the patients. History of fever, headache, fa-
tigue, myalgia and symptoms suggestive of sys-
temic involvement was noted. General physical 
examination details comprising rash, icterus, con-
junctival congestion, and organomegaly were also 
recorded. The haematological and biochemical 
parameters of all the patients were noted. Acute 
kidney injury was defined as an increase in serum 
creatinine by >0.3 mg/dl within 48 hours or in-
creased serum creatinine to >1.5 times the base-
line. Oliguria was described as a urine volume 
of <0.5 ml/kg/hour for six hours. Those patients 
with electrocardiographic or echocardiographic 
changes along with elevated troponin were clas-
sified as myocarditis. All patients’ treatment de-
tails, including number and type of antibiotics, 
daily defined dosage (DDD) and days of therapy 
(DOT), were recorded. The antibiotics used were 
also classified according to the AWaRe classifica-
tion (Access, Watch and Reserve) established by 
the World Health Organization (WHO) [16]. The 
outcome (death or alive) at day 30 from the time 
of admission was also recorded. 
Data analysis: The analysis was done using SPSS 
v25 (SPSS Inc, Chicago, USA). The data were 
summarized as the frequency with percentage for 
categorical data and mean (+ standard deviation) 
and median (interquartile range) for continuous 
data. The patients were divided into two groups 
based on serology results for leptospirosis: lepto-
spirosis positive and leptospirosis negative. They 
were compared for clinical profile, treatment and 
outcome. A chi-square test was used for qualitative 
variables, while an independent t-test or Mann 
Whitney U test was used for continuous variables. 
A p-value of <0.05 was considered significant. 

n RESULTS

A total of 206 patients with suspected AFI of 5-15 
days fever were enrolled. The mean duration of 

fever was 6.1+2. The following co-morbidities 
were present: diabetes mellitus (n=56), hyper-
tension (n=46), chronic lung disease (n=7), HIV 
(n=4), hepatitis B (n=3) and malignancy (n=2). 
The median sequential organ function assess-
ment (SOFA) score at enrollment was 4 (2-7) days. 
The mean number of antimicrobials used in the 
enrolled patients was 2.5+1.2. The median num-
ber of antibiotics used from the Access and Watch 
group was 1 (1-1) and 1 (1-2), respectively. A total 
of 14 (6.8%) patients died during the 30 days of 
follow-up from the time of admission. 
A total of 63 patients were diagnosed with lepto-
spirosis, while leptospirosis serology was negative 

Table 1 - Month-wise distribution of enrolled patients diagnosed with or without leptospirosis.

Month of presentation Leptospirosis positive (n=63) Leptospirosis negative (n=143) p-value

October 11 (17.5%) 8 (5.6%)

<0.001

November 28 (44.4%) 20 (14%)

December 17 (27%) 39 (27.3%)

January 6 (9.5%) 56 (39.2%)

February 1 (1.6%) 20 (14%)

Figure 2 - Eyes of six patients with leptospirosis show-
ing icterus and/or conjunctival suffusion.



396 N. Gupta, W. Wilson, P. Ravindra, et al.

in 143 patients. The final diagnosis of all patients 
has been summarized in Figure 1. The season-
al distribution of patients in the two groups has 
been summarized in Table 1. The median SOFA 
score was 9 (6-11) in patients with leptospirosis, 
while it was 5 (3-10) in patients without leptospi-
rosis. The difference was significant (p<0.001). 
Myalgia, abdominal pain and decreased urine 
output were more common in patients with lepto-
spirosis, while fatigue, cough and dyspnoea were 
less common (Table 2). Conjunctival suffusion 
and icterus were more commonly seen in patients 
with leptospirosis (Figure 2). Myocarditis, AKI 

and the requirement for dialysis were higher in 
patients with leptospirosis. Leucocytosis, raised 
procalcitonin and raised C-reactive protein (CRP) 
were more common in patients with leptospiro-
sis, while leucopenia was less common in patients 
with leptospirosis (Table 3). The median levels of 
total bilirubin, direct bilirubin, creatinine, procal-
citonin and CRP were higher in patients with lep-
tospirosis. The duration of stay was significantly 
higher in patients with leptospirosis. The antibi-
otic consumption was significantly higher in pa-
tients with leptospirosis (Table 4). The outcome 
was similar in both groups. 

Table 2 - Demography and clinical features of patients diagnosed with or without leptospirosis.

Clinical features Leptospirosis positive (n=63) Leptospirosis negative (n=143) p-value

Age (in years) 48.3 45 0.152

Male gender 45 (71.4%) 101 (70.6%) 0.965

Diabetes mellitus 9 (14.3%) 47 (32.9%) 0.006

Hypertension 15 (23.8%) 31 (21.7%) 0.735

Fatigue 24 (38.1%) 76 (53.1%) 0.046

Headache 14 (22.2%) 30 (21%) 0.841

Myalgia 34 (53.9%) 41 (28.7%) 0.001

Arthralgia 5 (7.9%) 16 (11.2%) 0.477

Rash 3 (4.8%) 7 (4.9%) 0.967

Bleeding 2 (3.2%) 2 (1.4%) 0.395

Diarrhoea 13 (20.6%) 23 (16.1%) 0.428

Abdominal pain 25 (39.7%) 35 (24.5%) 0.029

Ascites 18 (28.6%) 34 (23.8%) 0.465

Hepatomegaly 18 (28.6%) 34 (23.8%) 0.465

Splenomegaly 11 (17.5%) 31 (21.7%) 0.489

Icterus 37 (58.7%) 30 (21%) <0.001

Cough 5 (7.9%) 31 (21.7%) 0.016

Dyspnoea 5 (7.9%) 27 (18.9%) 0.044

Chest pain 2 (3.2%) 4 (2.8%) 0.889

Conjunctival suffusion 18 (28.6%) 8 (5.6%) <0.001

Pleural effusion 2 (3.2%) 14 (9.8%) 0.1

Pericardial effusion 2 (3.2%) 1 (0.7%) 0.174

Myocarditis 20 (31.7%) 25 (17.5%) 0.024

Acute kidney Injury 48 (76.2%) 55 (38.5%) <0.001

Decreased urinary output 40 (63.5%) 41 (28.7%) <0.001

Acute respiratory distress syndrome 8 (12.7%) 13 (9.1%) 0.44

Dialysis 15 (23.8%) 15 (10.5%) 0.013
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Table 3 - Laboratory features of patients diagnosed with or without leptospirosis.

Laboratory parameters Leptospirosis positive (n=63) Leptospirosis negative (n=143) p-value

Anaemia 19 (30.1%) 30 (21%) 0.154

Leucocytosis (>11,000/ cu.mm) 40 (63.5%) 63 (44%) 0.010

Leucopenia (<4,000/cu.mm) 5 (7.9%) 32 (22.4%) 0.013

Thrombocytopenia (<1,50,000/cu.mm) 49 (77.8%) 97 (67.8%) 0.148

Total bilirubin 4.54 (1.26-13.5) 1.13 (0.58-3) <0.001

Direct bilirubin 3.7 (0.7-12) 0.58 (0.26-2.34) <0.001

Aspartate transaminase 81 (57-150) 68.5 (29-145.25) 0.062

Alanine transaminase 58 (40-87) 57.5 (26-123.5) 0.618

Alkaline phosphatase 141 (110-219) 128 (79.8-228.2) 0.274

Creatinine 5.41 (1.74-6.68) 1.55 (0.94-3.26) <0.001

Procalcitonin 7.76 (2.75-20.4) 3.13 (1-15.3) 0.001

C-reactive protein 206.9 (102.8-275.1) 170.8 (79.8-262.1) 0.001

Raised Procalcitonin (>0.5 ng/ml) 52/55 (94.5%) 78/115 (67.8%) 0.000

Raised C-reactive protein (6 mg/dl) 61/61 (100%) 119/134 (88.8%) 0.007

Table 4 - Treatment and Outcomes of patients diagnosed with or without leptospirosis

Treatment Leptospirosis positive (n=63) Leptospirosis negative (n=143) p-value

Duration of stay 213 (170-286) 154 (115-235.5) <0.001

No. of antibiotics 3 (2-3) 2 (2-3) 0.011

Daily defined dosage 26 (21-30.66) 17 (8.3-26.2) <0.001

Days of therapy 17.5 (14.7-24) 12 (8-18) <0.001

Penicillin 10 (15.9%) 2 (1.4%) <0.001

Ceftriaxone 55 (87.3%) 116 (81.1%) 0.276

Doxycycline 57 (90.5%) 93 (65%) 0.003

Azithromycin 19 (30.1%) 38 (26.6%) 0.616

Piperacillin-tazobactam 24 (38.1%) 45 (31.5%) 0.353

Meropenem 4 (6.3%) 16 (11.2%) 0.280

30 Day Final Outcome (Death) 4 (6.3%) 10 (7%) 0.866

n DISCUSSION

There is a considerable burden of leptospirosis 
in many parts of India [17]. Leptospirosis is one 
of the most common causes of admission in the 
monsoon season in the public and private sectors. 
There is an increased “out of pocket expenditure” 
for the patient as well [18]. With the increase in 
the COVID-19 cases, AFIs have increased the bur-
den on already overburdened hospitals [19]. In a 
study from Brazil, most leptospirosis clusters oc-
curred after a natural disaster preceded by heavy 

rainfall in that area [20]. Other studies have de-
scribed the increased incidence of leptospirosis 
during monsoon and floods [10, 11, 21-24]. Due 
to the southwest monsoon winds from July to 
September 2020, heavy rainfall occurred in Udu-
pi (Karnataka, India) and nearby districts. This 
led to floods with water entering many houses 
in the community, thereby increasing the chance 
of exposure to leptospires [25]. In a study by Te-
meiam et al., confirmed cases were more likely 
to have a flooded house [26]. In a report from Sri 
Lanka, a similar increase in cases of leptospirosis 
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was seen during the COVID-19 pandemic, which 
was attributed to an increase in agricultural activ-
ities during the lockdown and decreased chemo-
prophylaxis [1]. Apart from isolated case reports, 
no prospective study on leptospirosis during the 
COVID-19 pandemic has been published to the 
best of our knowledge [27]. 
The clinical course of leptospirosis is variable, 
with most cases remaining mild, while some are 
severe and potentially fatal. The existing protocol 
of isolating all patients with fever in the COVID 
suspect wards till COVID reports were negative 
led to a significant delay in diagnosing leptospiro-
sis cases. This explains the high baseline severity 
in most cases. Similar to previous studies, cases 
were seen more commonly in men than women 
[10, 12, 13, 21-24, 28-35]. This might be due to 
higher chances of exposure during outdoor activ-
ities. Most patients present with fever, myalgias, 
and headache. Myalgia and headache have been 
described in 28-100% and 19-100% cases respec-
tively in published literature [6, 7, 10, 12, 13, 21, 
22, 24, 29, 31, 32, 34-38]. Conjunctival suffusion 
is characteristically seen in many patients with 
leptospirosis and may help to make a diagnosis. 
Its prevalence varies from 1-58% in previously 
published studies [6, 7, 12, 13, 22, 31, 32, 34, 37]. It 
was significantly more common in patients with 
leptospirosis [29%] than other causes of AFI (6%) 
in our study. Similar to our study, a study from 
Kerala (India) described muscle tenderness, con-
junctival congestion and abdominal pain to be 
significantly more common in patients with lep-
tospirosis when compared to other AFIs [6]. He-
patic and renal involvement is characteristically 
described in leptospirosis and is often designated 
as Weil’s disease. Renal failure is often non-olig-
uric and reversible, but supportive renal replace-
ment therapy may be required in some cases [39]. 
Of the 48 leptospira positive patients with AKI, 
83% had decreased urine output, and 31% of pa-
tients required one or more dialysis sessions. The 
proportion of oliguria in patients with renal dys-
function varies between study. In the study by 
Balasundaram et al, of the 54 patients with raised 
creatinine, 22% of patients had decreased urine 
output [6]. In another study by Niwattayakul, of 
the 39 patients with acute renal failure, 50% were 
oliguric. In the study by Kuriakose et al, 20% had 
a decrease in urine output while only 16% were 
classified as renal failure [7]. Other studies have 

showed the prevalence of AKI and oliguria to be 
1-81% and 1-56% respectively [10, 12, 13, 21, 22, 
24, 29, 31, 32, 34-36, 38]. 
Liver involvement is commonly described in pa-
tients with leptospirosis. Bilirubin levels were 
more significantly elevated in patients with lepto-
spirosis (Median-4.5 g/dL) than in other patients 
with AFI. Similar to previous studies, the levels 
of transaminases (median AST 81, median ALT 
58 IU/mL) were not significantly high. In a pre-
vious study, the mean AST and ALT levels were 
230 IU/mL and 215 IU/mL [40]. The prevalence 
of increased bilirubin and elevated transaminases 
in previous studies have been 14-71% and 45-93% 
respectively [6, 12, 13, 22, 31, 34, 35, 37]. Leucocy-
tosis was more frequent in patients with leptospi-
rosis, while thrombocytopenia was not different 
between leptospirosis and other AFIs. A similar 
finding was shown in another study [6]. The prev-
alence of leucocytosis in published studies ranged 
from 33 to 83% [6, 12, 13, 22, 31, 34, 35, 37]. 
The proportion of leptospirosis patients with 
raised CRP and procalcitonin was also signifi-
cantly higher. CRP is an acute-phase reactant that 
rises rapidly with the onset of inflammation. The 
levels of CRP are considerably higher in patients 
with a bacterial infection. In a study from French 
Guiana, CRP levels were helpful in differentiat-
ing dengue and leptospirosis at admission (41). In 
resource-limited settings, rapid CRP kits may be 
useful in estimating the requirement of antibiotics 
in patients with AFI. Similarly, procalcitonin lev-
els are raised in patients with bacterial infections. 
Although a study reported that procalcitonin lev-
els were consistently high in patients with lepto-
spirosis, to the best of our knowledge, no study 
has systematically evaluated its utility in differen-
tiating it from other febrile illnesses (42). 
Serological tests are used most frequently for the 
diagnosis of leptospirosis. As most serological tests 
are positive only after 5-7 days, the study recruited 
only those with >5 days of illness. Although mi-
croscopic agglutination test is the serological gold 
standard, it is resource-intensive [41]. Several com-
mercial ELISAs are available for making a diag-
nosis of leptospirosis. In addition, there are many 
serologically based lateral flow rapid tests also 
available for the diagnosis of leptospirosis. These 
tests have been found to have similar diagnostic 
accuracy to conventional ELISAs. In our study, 
positivity with either test was taken as positive. 
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Initial studies showed that penicillin could short-
en the duration of illness in patients with lepto-
spirosis [42]. However, a later study in patients 
with severe leptospirosis showed that penicillin 
does not improve mortality in patients with more 
than four days of illness [36]. In a study by Mclain 
et al., doxycycline reduced the duration of illness 
when compared to placebo. In another study, cef-
triaxone was as effective as penicillin in reducing 
time to fever resolution [32]. In a study by Suput-
tamongkol et al, there was no difference between 
doxycycline, penicillin and cefotaxime with re-
spect to mortality and time to improvement [35]. 
The use of penicillin, ceftriaxone and doxycycline 
in different studies range from 34-100%, 28-100% 
and 8-48% respectively [11, 22, 24, 28, 30, 32, 33, 
35, 36, 42-44]. Penicillin, ceftriaxone and doxycy-
cline was used in 16%, 87% and 90% of the pa-
tients, respectively. Despite the absence of studies 
showing the benefit of combination therapy, the 
median number of antibiotics used in patients 
with leptospirosis was three in our study. High-
er antibiotics like piperacillin-tazobactam and 
meropenem were also used in significant num-
bers despite the absence of studies showing sig-
nificant clinical benefits. The standard duration 
of therapy for severe cases is seven days, but in 
our study, the median days of therapy were 17.5, 
which was significantly higher. The final mortali-
ty in patients with leptospirosis was 6%. Previous 
studies have shown that the mortality with lepto-
spirosis ranges from 2.2-18% [6, 7, 12, 13, 22, 23, 
28-32, 36, 37, 45]. 
To the best of our knowledge, this is the first study 
during the pandemic that comprehensively com-
pares leptospirosis with other AFIs. Apart from 
the usual clinical findings such as conjunctival 
suffusion, jaundice, etc. and laboratory manifes-
tations such as leucocytosis, raised creatinine etc., 
this study showed raised CRP and procalcitonin 
can also help differentiate leptospirosis from oth-
er causes of AFI. In addition, this study showed 
that patients with leptospirosis are more severe at 
presentation, stay for a longer time and are pre-
scribed more antibiotics (number and duration) 
when compared with other AFIs. This finding is 
significant as targeted antimicrobial stewardship 
interventions in patients with leptospirosis may 
be particularly helpful in decreasing overall anti-
microbial consumption. 
Acute febrile illness such as leptospirosis should 

be suspected in tropical areas with significant risk 
factors. The presence of conjunctival suffusion, 
hepatic and liver dysfunction should warrant a 
serology test for leptospirosis. It is of prime im-
portance that the infrastructure and workforce 
at the healthcare facilities should be expanded to 
avoid neglect of endemic acute febrile diseases. 
The primary care physicians should be sensitized 
about the possibility of AFIs such as leptospiro-
sis amidst the COVID-19 pandemic. The use of 
appropriate therapy for appropriate duration 
should be promoted amongst the treating physi-
cians. 
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