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Abstract Background: In the last few decades infectious diseases like Leptospirosis have re-emerged and are on the rise. With the 
steep increase in the number of infectious diseases like dengue, malaria, and infective hepatitis that simulate leptospirosis, 
there is a need to understand the clinical profile, complications of leptospirosis particularly from Southern part of India. 
Objectives: The present study was undertaken to understand the clinical profile, laboratory findings, and complications of 
leptospirosis. Methods: All consecutive inpatients attending K.S.Hegde Hospital, Mangalore from January 2015 – June 
2016 with clinical suspicion of Leptospirosis were screened for IgM anti-Leptospiral antibody and Leptocard test. Seventy 
patients who were positive for IgM anti leptospiral antibodies and leptocard test were subjected to a detailed history, clinical 
examination, investigations, and followed up till discharge or death. Clinical data were tabulated. Statistical analysis was 
done. Results: The age group commonly involved was 39-48 years (37.1%). Most of the patients were males (84.3% ) and 
agriculturists are more prone to infection (42%). Common symptoms encountered were fever, musculoskeletal pain, 
jaundice, and oliguria. Less commonly seen were bleeding, gastrointestinal symptoms, respiratory symptoms, and altered 
sensorium. Important signs seen were conjunctival suffusion, hepatomegaly, hypotension, and splenomegaly. 
Hyperbilirubinemia was predominantly of conjugated type and elevation of transaminases was mild to moderate. Mean 
bilirubin was 4.67mg/dl. Mean transaminases were 184 u/l. Acute kidney injury was seen in 72% of patients. 
Thrombocytopenia was seen in 80% of patients, 42% had a multiorgan failure, 1.4% had aseptic meningitis and 2% had 
ARDS. Conclusion: A high degree of clinical suspicion is the key to the diagnosis of leptospirosis. Fever and 
musculoskeletal features were the most common symptoms. Conjunctival suffusion and icterus were common findings. 
The liver and kidney were common organs involved. MOF was significantly associated with mortality (p<.05). 
Thrombocytopenia was significantly related to clinical bleeding (p<.05). 
Keywords: IgM ELISA, MOF; multi-organ failure, ARDS; acute respiratory distress syndrome, Thrombocytopenia, 
Conjunctival suffusion, ARF; acute renal failure  

 

*Address for Correspondence: 
Dr Vilas Honnakatti, Assistant Professor, Department of General Medicine, Belagavi Institute of Medical Sciences and Hospital, Belgaum, 
Karnataka, INDIA. 
Email: vilasdoc84@gmail.com  
Received Date: 03/09/2021 Revised Date: 11/10/2021 Accepted Date: 28/11/2021 

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.  
 

 
 
 
 
 
 
 
 
 
 
INTRODUCTION 
Being one of the most common zoonotic diseases, 
Leptospirosis is caused by pathogenic spirochetes of the 

genus Leptospira1. The Spirochete was first isolated in 
Japan by Inada and co-workers in 1915, nearly 30 years 
after Weil described the clinical disease in 18862. 
Leptospires are motile helical bacteria measuring 0.1 µ by 
6 to 20 µ in size3. Leptospira are classified into more than 
230 serovars arranged in 24 serogroups based on antigenic 
composition. The ictero hemorrhage serovars of 
Leptospira interrogans is highly pathogenic3. Leptospirosis 
is commonly seen in individuals who are potentially 
exposed to carrier animals and contaminated environment, 
like Farmers Sewage Workers, Veterinary Doctors and are 
at high risk of infection4 . Various clinical manifestation of 
leptospirosis includes from being asymptomatic to having 
multiorgan failure5. It may also mimic many other 
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diseases, e.g., dengue fever and other viral hemorrhagic 
diseases. Hence early recognition of symptoms, signs, 
complications and early aggressive management will 
reduce mortality and morbidity and it also pave way for 
better outcomes. Due to failure in identifying the 
individuals at risk and delaying in the initiation of 
treatment, late referral to higher centers is the main reason 
for a majority of death.6 
AIMS AND OBJECTIVE: To study the clinical profile 
in confirmed cases of leptospirosis. To analyze the various 
modes of presentation of leptospirosis including typical 
and atypical presentation. 

 
METHODOLOGY 
Study Design: Prospective cross-sectional study. Study 
Duration: The study was conducted over a period of one 
and half years from January 2015 to July 2016. Study Site: 
Hospital-based study at Justice K.S. Hegde Charitable 

Hospital attached K.S.Hegde Medical Academy a unit of 
NITTE University Deralakatte Mangalore. Sample Size: 
70 cases. Statistical Analysis: The data were analyzed 
with a statistical package for social science (SPSS) version 
15.0. Comparisons between age groups and other 
categorical variables were done with the chi-square test. 
The P-value less than 0.05 was considered significant. 
Collection of data: Study was undertaken on 
Leptospirosis patients of both sexes, aged 18 years and 
above. All patients were interviewed and clinically 
examined. Informed consent was obtained from all 
subjects for clinical examination. The data collected was 
transferred into a Master Chart which is subjected to 
statistical analysis. Inclusion criteria: All the diagnosed 
cases of leptospirosis that are IgM antileptospiral antibody 
test and or lepto card test positive was included in this 
study. Exclusion criteria: Leptospira with malaria, 
dengue or enteric fever were excluded from this study. 
 

RESULTS 
Table 1: Age distribution of the subject in the study 

Age distribution Frequency Percentage 
19-28 6 8.5 
29-38 8 11.4 
39-48 26 37.1 
49-58 23 32.8 

Above 58 7 10.1 
Total 70 70 

Majority of the patients were in the age group of 39 -48 
years (37.1%). 

 
Table 2: Gender distribution in the study 

Gender Frequency Percent 
Female 11 15.7 
Male 59 84.3 
Total 70 100 

In this study, there were 59 males and 11 females. 
 

Table 3: Symptoms 
Symptoms Percentage 
Headache 82.6 

Conjunctival Suffusion 37.7 
Myalgia 92.4 

Rash 7.2 
Oliguria 60.9 

Hematuria 5.3 
Along with fever, myalgia was the common symptom seen 
in 92.4% of patients. Headache was seen in 82.6% of 
patients. Other symptoms noted are oliguria (60.9%), 
conjunctival suffusion (37.7%), rash (7.2%), and 
hematuria (5.3%). 

 
Table 4: Incidence of different signs in general physical 

examination 
Signs Percentage 

Hypotension 9 
Icterus 62.4 

Hepatomegaly 21.7 
Splenomegaly 5.8 
Neck rigidity 1.4 

Altered sensorium 1.4 
General physical and systemic examination revealed 
Icterus in 62.4% of patients followed by Pallor in 10% 
patients. Hypotension was there in 9% patients followed 
by 21.7%,5.8% of patients having Heptomegaly, 
Splenomegaly respectively. 1.4% of the patients in the 
study had altered sensorium and neck rigidity. 

 
Table 5: Laboratory parameters 

Lab finding  No of patients N=70) % mean 
Anemia <11 g/dl 19 27 10.09gm/dl 

leucocytosis >11000 c/mm3 21 30 16000.06 
Thromboctopenia <150000 c/mm3 56 80 57000 

Elevated creatinine >1.4 mg/dl 51 72 4.7 
Elevated total biirubin >1.3 mg/dl 54 77.1 7.7 
Elevated transaminase >40 49 70 184 

Elevated ALKP >170 34 48 304 
CPK >294 U/l 19 27 1774.3 
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Thrombocytopenia was the commonest hematological abnormality noted in 56 patients followed by anemia in 19 patients 
with mean hemoglobin of 10.9 gm/dl. Leukocytosis was seen in 21 patients. Elevated bilirubin was a common finding seen 
in 54 patients. Mean bilirubin was 7.7 mg/dl. Elevated creatinine was noted in 54 patients. Mild to moderate elevation of 
transaminases was noted in 49 patients. Elevated alkaline phosphatase was noted in 48 patients. 

 

Table 6: Showing complications 
Complication Num of 

patients 
percentage 

Hepatic 
involvement 

54 77.1 

Renal failure 51 72 
Multiorgan failure 30 42 

Respiratory distress 10 10 
Aseptic meningitis 1 1.4 

The liver was the commonest organ affected (77.1%), followed by Acute renal failure in 72% and Respiratory distress was 
noted in 10% of patients. Multiorgan failure was seen in 42% 0f the patients. 
 

Table 7: Mortality in relation to complications 
COMPLICATION NO OF PATIENTS NO OF DEATHS P-value 

ACUTE RENAL FAILURE 2 0 NS 
HEPATIC INVOLVEMENT 15 0 NS 

ARF+HEPATIC INVOLVEMENT 18 3 NS 
ARF+HEPATIC INVOLVEMENT+ARDS 1 2 ≤0.05 

HEPATIC INVOLVEMENT+ASEPTIC MENINGITIS 1 1 NS 
ARF+HEPATIC INVOLVEMENT+ASPETIC MENINGITIS 1 0 NS 

NONE 30   
NS= Not Significant 

There were 6 deaths observed. All of them had Hepatic involvement. Along with hepatic involvement, 2 had ARF and 
ARDS and 1 had aseptic meningitis 

Table 8: Showing outcome 
Outcome Number Percentage 

Recovered 64 91% 
Death 6 9% 

There are 6 deaths observed due to Leptospirosis and remaining 64 recovered from the illness. 
 
DISCUSSION 
The objective of study undertaken was, to study the clinical 
profile, laboratory findings and complications of 
leptospirosis. 
The study was conducted on 70 cases of leptospirosis Most 
of our patients were aged between 39 to 48 years (37.7%). 
In a study conducted by Muthusethupathi MA, et al. mean 
age of patients was 39.6yrs whereas in our study was 
30.4yrs7. In a study by Singh SS, et al., the commonest age 
group affected was 21 to 40 years.8 Eighty-five percent of 
our patients were males. In a study by Singh SS, et al., 
86.2% of patients were males8. According to 
Muthusethupathi MA et al., 88% of patients were males. 
Hence the observation in our study was similar to that of 
others. Occupation of patients in our study revealed the 
occurrence of the disease to be more common in people 
engaged in outdoor activities like agriculture (42%), 
manual labor (26.3%). This finding was comparable to 
another study where 49% were outdoor workers7, whereas 
according to Katz AR, et al. 28% were farmers,16% were 

outdoor manual laborers and 31% had no formal 
employment9. 
Clinical Features: Common symptoms in our study were 
musculoskeletal in form of myalgia or muscle tenderness 
(92.4%). headache (82.6%), oliguria (60.9%), conjunctival 
suffusion (37.7%), and haematuria (5.3%) were other 
symptoms. This study was compared to another study that 
found clinical features of fever (100%), myalgia (82%).7 
Viviani M, et al., have found clinical features of fever 
(98%), Jaundice (40%), myalgia (72%), and bleeding 
(25%).10 Myalgia and headache are the non-specific 
symptoms that were seen in most of our patients (92.4%), 
(82.6%) respectively. Oliguria (60.9%), conjunctival 
suffusion (37.7%) It has been noted as being 
pathognomonic for Leptospirosis8. It is due to a 
conjunctival hemorrhage. Conjunctival suffusion has been 
reported by Muthusethupathi MA, et al. in 58% of their 
patients11 and by Singh SS, et al., al 50% of their 
patients.8 Other findings seen in the study included icterus 
(62.4%) hepatomegaly (21.7%), hypotension (9%), 
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splenomegaly (5.8%), neck rigidity (1.4%), and altered 
sensorium (1.4%). 
Organ involvement: In our study, the liver was the most 
common organ involved (77.1%). It was as part of 
Multiorgan failure in 42% of patients and 62% of patients 
had Clinical jaundice. However, hepatomegaly was seen 
only in 21.7% of patients. In leptospirosis patients Liver is 
the most common organ involved, presenting as 
hyperbilirubinemia. In our study 77.1% of patients had 
hyperbilirubinemia, which was a predominantly 
conjugated type. Hepatic encephalopathy was not seen in 
our study. Hyperbilirubinemia was accompanied by mild 
to moderate elevation of transaminases in 70% of the 
patients. According to Muthusethupathi MA, et al., the 
liver was involved in 84% of patients with predominant 
conjugated hyperbilurubinemia7. Clerke AM, Leuva AC, 
Joshi C, Trivedi SV have shown liver involvement in 
71.05% of their patients. Herve Dupont et al. have 
demonstrated liver involvement in 85.29% of 
patients.12 The second most common organ involved is the 
kidney. In our study, 72% of patients had renal 
involvement. It was found as part of Multiorgan failure in 
42% of patients and singly in 5.7% of patients. Oliguria 
was seen in 60.9% of patients. The mean serum creatinine 
level was 4.7mg/dl, however, 7 patients had creatinine 
levels >6mg/dl. Muthusethupathi MA, et al. also have 
noted oliguria ARF in all their patients with renal 
involvement7. In their study, the kidney was involved in 
71.92% of patients. Clerke AM et al. have shown Kidney 
involvement in 63.15% of their 
patients. Thrombocytopenia was the most common 
hematological abnormality in our patients (80%). 
Leucocytosis (30%) and Anaemia (27%) were also seen. 
Thrombocytopenia was seen in all patients who died. 
According to Muthusethupathi MA, et al., 
thrombocytopenia has been reported in 22% of patients11. 
Adrian Covic et al. have shown Thrombocytopenia in 81% 
of patients.8 Thrombocytopenia is significantly associated 
with clinical bleeding (P<.05). One patient in our study had 
aseptic meningitis, came with a history of altered 
sensorium and meningeal signs. CT scan of the brain did 
not reveal any abnormalities. No other neurological 
abnormalities were seen in our study. The neurological 
involvement in leptospirosis is very rare and observed in a 
small proportion of patients but one study by Singh SS, et 
al. have noted neurological involvement but they do not 
have much prognostic importance as no patient suffered 
from severe or residual neurological sequele.8 Only one 
patient had pulmonary complications in form of ARDS and 
needed ventilator support. He succumbed on 8th day after 
admission. During the leptospiraemic phase, pulmonary 
catastrophe occurs quite early in the disease. This might 
indicate the possibility of altogether different pathogenesis 

for pulmonary complications. It is observed that once the 
patient starts developing severe pulmonary complications 
with pulmonary edema, pulmonary hemorrhage and 
respiratory distress, the possibilities of acute respiratory 
failure and death were very high despite the institution of 
vigorous intensive measures like forced ventilation.1 The 
lower incidence of pulmonary complications in our study 
could be due to infection by different serovar. Multi-organ 
failure was seen in 42% of our patients. MOF was 
significantly related to mortality (P<.05). As the number of 
involvement of different organ systems increased, 
mortality also increased, with a P value of <0.05 for 
patients with 2 or more organ involvement. All the patients 
who died had MOF. Singh et al. have found 45.6% of MOF 
in their study. Adrian Civic et al. have found that a pattern 
of MOF was frequent with ARF together with liver 
involvement in 72%. 
Outcome: There were 6 deaths in our study giving a 
mortality of 9%. 3 deaths were due to MOF. All patients 
who died had hepatic involvement, renal involvement, and 
thrombocytopenia. Mortality has been reported to be 3% in 
a study by Muthusethupathi MA et al. According to Clerke 
AM, Leuva AC, Joshi C, Trivedi SV mortality rate was 
19%. Those with higher mortality had a higher incidence 
of pulmonary involvement as per a study conducted by 
Clerke AM et al. In their study, six out of seven deaths 
were due to respiratory complications.  
A Viviani M, et al., have reported 4 deaths during an 
epidemic of leptospirosis. Two were due to MOF, 1 due to 
ARDS, and 1 due to renal failure10. 
 
CONCLUSION 
Leptospirosis remains one of the common febrile illnesses 
presenting with musculoskeletal symptoms and associated 
hepatorenal involvement which needs early diagnosis and 
treatment for satisfactory outcomes. Most of the symptoms 
are nonspecific, hence high index of suspicion is required 
to diagnose it Multi organ involvement is seen as a 
complication and early institution of treatment is necessary 
for better outcome and in reducing the mortality rate. 
 
REFERENCES 

1. Dupont H, Dupont-Perdrizet D, Perie JL, Zehner-Hansen 
S, Jarrige B, Daijardin JB. Leptospirosis: prognostic 
factors associated with mortality. Clinical Infectious 
Diseases. 1997 Sep 1;25(3):720-4. 

2. Dutta TK, Christopher M. Leptospirosis-an overview. 
Japi. 2005 Jun 27;53:545-51. 

3. AP sugunan , YP munjal API text book of medicine 10th 
edition 2015:vol 1:1117-18. 

4. Jena AB, Mohanty KC, Devadasan N. An outbreak of 
leptospirosis in Orissa, India: the importance of 
surveillance. Tropical Medicine and International Health. 
2004 Sep 1;9(9):1016-21. 



Pratap P Budhya, Akshayakumar Arjunagi, Vilas Honnakatti 

MedPulse International Journal of Medicine, Print ISSN: 2550-7583, Online ISSN: 2636–4751 Volume 20, Issue 3, December 2021   Page 158  

5. Park K Parks textbook of community medicine. 
Jabalpur:M/S Banarasides,Bhanot,2005;232-33. 

6. World Health Organization 1997-leptospirosis in 
India.Available on http.///WWW.Who 
int/csr/don/1997_10_27/en/print.htm. 

7. Muthusethupathi MA, Shivkumar S, Suguna R, Jayakumar 
M, Vijayakumar R, Everard CO, Carrington DG. 
Leptospirosis in Madras-a clinical and serological study. 
JOURNAL-ASSOCIATION OF PHYSICIANS OF 
INDIA. 1995 Jul;43:456-8. 

8. Singh SS, Vijayachari P, Sinha A, Sugunan AP. Clinico-
epidemiological study of hospitalized cases of severe 
leptospirosis. Indian Journal of Medical Research. 1999 
Mar 1;109:94. 

9. Katz AR, Ansdell VE, Effler PV, Middleton CR, Sasaki 
DM. Assessment of the clinical presentation and treatment 
of 353 cases of laboratory-confirmed leptospirosis in 
Hawaii, 1974–1998. Clinical Infectious Diseases. 2001 
Dec 1;33(11):1834-41. 

10. Viviani M, Berlot G, Poldini F, Silvestri L, Sabadini D, 
Dezzoni R. [Leptospirosis. Description of a clinical case 
and review of the literature]. Minerva anestesiologica. 
1998 Oct;64(10):465-9. 

11. The Center for Food Security and Public Health. October 
2013. Retrieved 8 November 2014. Available from: 
www.cfsph.iastate.edu 

12. Clerke AM, Leuva AC, Joshi C, Trivedi SV. Clinical 
profile of leptospirosis in South gujarat. Journal of 
postgraduate medicine. 2002 Apr 1;48(2):117.

 
 

 

Source of Support: None Declared 
Conflict of Interest: None Declared  


