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ABSTRACT 

 

Complete heart block (CHB) is a rare but potentially life-threatening 

complication of leptospirosis, a zoonotic bacterial infection caused 

by spirochetes of the genus Leptospira. While leptospirosis primarily 

affects the kidneys and liver, cardiac involvement, including CHB, 

can occur and has significant clinical implications. The pathogenesis 

of CHB in leptospirosis is multifactorial and may involve direct 

cardiac invasion by Leptospira organisms, systemic inflammatory 

response, autoimmune reactions, electrolyte imbalances, and 

hemodynamic effects. Prompt recognition and management of CHB 

are essential to prevent adverse outcomes, including hemodynamic 

instability and sudden cardiac death. Treatment strategies include 

supportive measures such as hemodynamic support and correction of 

electrolyte imbalances, temporary pacing for symptomatic 

bradycardia, antibiotic therapy for the underlying infection, and 

consideration of permanent pacemaker implantation in refractory 

cases.. Cardiac manifestations may include myocarditis, pericarditis, 

arrhythmias, conduction blocks and cardiac failure. We are reporting a case 

of leptospirosis causing complete heart block in a previously healthy young 

gentleman. 
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Introduction 

Leptospirosis is considered to be a 

widespread zoonotic disease globally, particularly 

in tropical and subtropical regions where conditions 

favor the survival and transmission of the causative 

bacteria, Leptospira spp. The true prevalence of 

leptospirosis is difficult to estimate due to 

underreporting and misdiagnosis in many parts of 

the world. However, it is believed to be a significant 

cause of morbidity and mortality, especially in 

regions with poor sanitation and hygiene practices.1 

Severe infection with leptospirosis may 

cause multiorgan failure like pulmonary 

haemorrhage, acute kidney injury, neurological 

complications as well as cardiac involvement. 

Cardiac manifestations may include myocarditis, 

pericarditis, arrhythmias, conduction block and 

cardiac failure.2 

One rare but serious complication of 

leptospirosis is the occurrence of complete heart 

block. Complete heart block is a conduction system 

disorder of the heart that results in the failure of 

electrical impulses to transmit from the atria to the 

ventricles. This can lead to symptoms such as 

dizziness, syncope, or even sudden death if not 

promptly managed.3 

http://journal2.unusa.ac.id/index.php/MHSJ
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A cross sectional study done in India 

shown that ECG abnormalities may predict the 

development of acute respiratory distress 

syndrome, renal failure requiring dialysis, 

multiorgan dysfunction syndrome and prolonged 

hospital stay.1-2 Therefore, it is important for a 

clinician to be aware of cardiac complications from  

leptospirosis so that appropriate measures can be 

taken to improve the morbidity and mortality. 

Case studies and medical reports have 

indicated that leptospirosis can be a rare yet 

significant cause of complete heart block. This may 

be due to the direct effects of bacterial infection on 

cardiac tissues or due to the body's immunological 

response to the infection. However, the exact 

mechanisms linking leptospirosis and complete 

heart block require further investigation. 

 

Case 

This is a case of 25-year-old gentleman, a 

non-smoker, with no known medical illness who 

was referred from a district hospital for further 

management of severe leptospirosis complicated 

with complete heart block secondary to 

myocarditis, acute kidney injury and acute liver 

injury. 

He initially presented to the district 

hospital with complaint of epigastric pain for five 

days associated with fever, headache, yellowish 

discoloration of sclera, bilateral eye redness, 

lethargy, myalgia and fainting episodes. Otherwise, 

there were no diarrhea and vomiting. There were 

also no chest pain, palpitation and shortness of 

breath. He was previously well. He is an immigrant, 

travelling to Malaysia for odd jobs. There were rats 

found around his house. 

During the admission in the district 

hospital, he was hypotensive requiring double 

inotropes. ECGs done noted persistent 3rd degree 

heart block with multiple significant ventricular 

standstill despite no electrolytes abnormalities. 

Cardiac biomarkers sent were also negative. He 

also developed multiple episodes of syncopal attack 

while in ward. He was subsequently admitted to 

Critical Coronary Unit (CCU) for percutaneous 

temporary pace maker and close monitoring. 

Leptospira serology IgG and IgM were positive. 

While in CCU, he had developed one episode of 

breaktrough seizure requiring elective intubation.  

He was subsequently referred to our 

tertiary hospital for further management. Noted that 

his renal function was worsening with increasing 

creatinine from 150 to 749 with metabolic acidosis 

and anuria thus intermittent hemodialysis was 

initiated. His liver enzymes were also worsening 

with worsening of coagulation profile.  

Abdominal Ultrasound noted increased in 

liver echogenicity and moderate ascites with no 

evidence of abscess and intraabdominal collection. 

He has normal kidney size bilaterally with no 

evidence of obstructive uropathy.  

Echocardiogram noted Ejection Fraction 

65% with normal chambers size and no evidence of 

ventricular hypertrophy. 

He was managed with IV Ceftriaxone 2g 

daily and T Doxycycline 100mg twice daily and has 

shown a good response in terms of improving septic 

parameters and decreasing inotropic requirements 

after about one week. His liver enzymes were 

returning to normal values and he was able to wean 

off from hemodialysis. He was able to be extubated. 

However, he had persistent complete heart block 
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despite improving general conditions so he was 

planned for a permanent pacemaker insertion. 

Results 

 

Figure 1: First ECG showing complete heart block 

and ventricular standstills 
 

 

Figure 2: ECG after Temporary Pace Maker 

insertion 

 

Discussion  

Leptospirosis is a well-known zoonosis 

caused by a spirochete of the genus Leptospira. 

Weil’s syndrome was described in 1886 which 

consists of jaundice, splenomegaly, renal 

dysfunction, conjunctivitis and skin rash and few 

years later the causative organism was found by 

Inada which described the organism as Spirochaeta 

which is now known as leptospirosis.4  

Leptospirosis can be found throughout the 

world but the prevalence tends to be higher in 

tropical regions with high rain fall. However, 

despite traditional belief, recent reports indicated 

that it is also currently emerging as an important 

infection in developed countries.5 Risk factors of 

leptospirosis may include workers in agricultural 

sector, sewerage workers, livestock handlers and 

people with chronic disease and open skin wounds. 

Incubation period is usually 10 days with a range of 

2 to 30 days. 

Most cases are usually self-limited, by but 

some patients may develop fatal complications with 

severe disease. Patients may present with mild 

influenza like illness, Weil’s syndrome 

characterized by jaundice, renal failure, pulmonary 

haemorrhage and myocarditis, meningitis and 

pulmonary haemorrhage with acute respiratory 

distress syndrome.  

World Health Organization has introduced 

Faine’s criteria for diagnosis of leptospirosis, based 

on clinical history and epidemiological history 

supported by laboratory parameters.5-6 Our patients 

demonstrated a score of 30 which are headache (2), 

fever (2), conjunctival suffusion (4), jaundice (1), 

rainfall (5), animal contact (1) and positive ELISA 

IgM (15) which mean that he falls into presumptive 

diagnosis of leptospirosis.  

Cardiac involvement is one of the known 

complications of leptospirosis. A study conducted 

in India had found that 56% of leptospirosis 

patients had cardiac involvement and 52% of them 

had ECG abnormalities.7 Among cardiac 

involvement can be found in leptospirosis may 

include myocarditis, heart failure, atrial fibrillation, 

atrioventricular conduction blocks and non-specific 

ventricular repolarization abnormalities. Our 

previously healthy young gentleman presented with 

complete heart block as one of the complications of 

leptospirosis. From our literature review, this is the 

first reported case of leptospirosis presented with 

persistent complete heart block requiring 

pacemaker insertion.8 

Pathophysiology of cardiac involvement in 

leptospirosis is currently poorly understood. Post 

mortem studies has shown myocardial 
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inflammation and vasculitis in leptospirosis 

patients.4 Echocardiographic evidence of 

myocardial dysfunction has not been adequately 

described which is also demonstrated in our patient 

which shown normal echocardiography. 

The clinical implications of CHB in 

leptospirosis are significant, as it can result in 

hemodynamic instability, syncope, and sudden 

cardiac death if left untreated. Early recognition 

and prompt management of CHB are essential to 

prevent adverse outcomes. However, diagnosing 

CHB in the context of leptospirosis may pose 

challenges, particularly in resource-limited settings 

where advanced cardiac monitoring and specialized 

care may not be readily available. Clinicians should 

maintain a high index of suspicion for cardiac 

complications, including CHB, in patients with 

severe leptospirosis, especially those presenting 

with unexplained syncope or hemodynamic 

instability.9-12 

It is important to note that leptospirosis 

with cardiac involvement, either demonstrated by 

ECG or clinically, tends to predict poor outcome 

with multi organ involvement.13-14 This is also 

presented in our patients in which he had worsening 

renal function in ward that requires intermittent 

renal replacement therapy.  

Severe leptospirosis requires adequate 

antibiotics together with careful management of 

renal, hepatic, hematologic and central nervous 

complications.15-16 First line antibiotics for 

leptospirosis include IV Penicillin, Doxycyline, 

Ampicillin and Ceftriaxone. It's important to tailor 

treatment to the individual patient based on their 

clinical presentation, disease severity, and response 

to therapy. Close monitoring and timely 

intervention are crucial for improving outcomes in 

patients with CHB complicating leptospirosis.17-19 

Patients should also be constantly 

monitored for any cardiac arrhythmias, renal 

function abnormalities as well as deranged liver 

enzymes. In our patient, despite the infection is 

resolving, the complete heart block persist thus 

necessitate the need of Permanent Pacemaker 

insertion.  

 

Conclusion  

Despite common presentation of 

leptospirosis with cardiac involvement is common, 

the presentation of complete heart block as a 

complication alone is rare. As currently there is no 

definite diagnostic method, high level of suspicion 

is required so that appropriate treatment of 

leptospirosis and supportive management of its 

complication can be constituted early. 

 

Conflict of Interest 

The authors declare no potential conflicts of 

interest or competing interests. The authors 

received no financial assistance or grants from 

public, private, or nonprofit funding agencies. 

 

References  

1. Baruteau AE, Pass RH, Thambo JB, Behaghel 

A, Le Pennec S, Perdreau E, Combes N, 

Liberman L, McLeod CJ, Thibault B, Roche SL, 

Tung R, Bordachar P. Congenital and childhood 

atrioventricular blocks: pathophysiology and 

contemporary management. Eur J Pediatr. 2016 

Dec;175(12):1605-1619. doi: 10.1007/s00431-

016-2764-9. Epub 2016 Sep 13. PMID: 

27620181 



 
 

Isa et al     MEDICAL AND HEALTH SCIENCE JOURNAL 2024 FEBRUARY, VOL 08 (01)     Page 78 of 79 
 

2. Costa F, Hagan JE, Calcagno J, Kane M, 

Torgerson P, Martinez-Silveira MS, Stein C, 

Abela-Ridder B, Ko AI. Global Morbidity and 

Mortality of Leptospirosis: A Systematic 

Review. PLoS Negl Trop Dis. 2015 Oct 

22;9(9):e0003898. doi: 

10.1371/journal.pntd.0003898. PMID: 

26492402; PMCID: PMC4619755 

3. Rajiv, C., Manjuran, R. J., Sudhayakumar, N., & 

Haneef, M. (1996). Cardiovascular involvement 

in leptospirosis. Indian heart journal, 48(6), 

691–694. 

4. Kobayashi Y. (2001). Discovery of the 

causative organism of Weil's disease: historical 

view. Journal of infection and chemotherapy : 

official journal of the Japan Society of 

Chemotherapy, 7(1), 10–15. 

https://doi.org/10.1007/s101560170028 

5. Dupouey, J., Faucher, B., Edouard, S., Richet, 

H., Kodjo, A., Drancourt, M., & Davoust, B. 

(2014). Human leptospirosis: an emerging risk 

in Europe?. Comparative immunology, 

microbiology and infectious diseases, 37(2), 

77–83. 

https://doi.org/10.1016/j.cimid.2013.12.002 

6. Bandara, K., Weerasekera, M. M., Gunasekara, 

C., Ranasinghe, N., Marasinghe, C., & 

Fernando, N. (2016). Utility of modified Faine's 

criteria in diagnosis of leptospirosis. BMC 

infectious diseases, 16(1), 446. 

https://doi.org/10.1186/s12879-016-1791-9 

7. Trivedi, S. V., Bhattacharya, A., 

Amichandwala, K., & Jakkamsetti, V. (2003). 

Evaluation of cardiovascular status in severe 

leptospirosis. The Journal of the Association of 

Physicians of India, 51, 951–953. 

8. Navinan, M. R., & Rajapakse, S. (2012). 

Cardiac involvement in 

leptospirosis. Transactions of the Royal Society 

of Tropical Medicine and Hygiene, 106(9), 

515–520. 

https://doi.org/10.1016/j.trstmh.2012.06.007 

9. Silva JJ, Dalston MO, Carvalho JE, Setúbal S, 

Oliveira JM, Pereira MM. Leptospirosis as a 

cause of atrioventricular block. Rev Soc Bras 

Med Trop. 2001 Jan-Feb;34(1):89-91. doi: 

10.1590/s0037-86822001000100013. PMID: 

11285415 

10. Chawla V, Trivedi TH, Yeolekar ME. 

Complete heart block in a patient with 

leptospirosis. Indian Heart J. 1999 Jan-

Feb;51(1):85-6. PMID: 10215127 

11. Daher E, Zanetta DM, Cavalcante MB, 

Abdulkader RC. Risk factors for death and 

changing patterns in leptospirosis acute renal 

failure. Am J Trop Med Hyg. 1999 

Oct;61(4):630-4. doi: 

10.4269/ajtmh.1999.61.630. PMID: 10548286. 

12. Muttarak M, Peh WC, Euathrongchit J, Lin SE, 

Tan AG, Lerttumnongtum P. Spectrum of 

imaging findings in leptospirosis. Br J Radiol. 

2005;78(926):164-172. 

doi:10.1259/bjr/62467948 

13. Segura ER, Ganoza CA, Campos K, et al. 

Clinical spectrum of pulmonary involvement in 

leptospirosis in a region of endemicity, with 

quantification of leptospiral burden. Clin Infect 

Dis. 2005;40(3):343-351. doi:10.1086/427111 

14. Spapen H, Liver dysfunction in sepsis. Shock. 

2012; 38(1):51-56. doi: 

10.1097/SHK.0b013e318257d56b 

15. Ko AI, Goarant C, Picardeau M. Leptospira: the 

dawn of the molecular genetics era for an 

emerging zoonotic pathogen. Nat Rev 

https://doi.org/10.1007/s101560170028
https://doi.org/10.1016/j.cimid.2013.12.002
https://doi.org/10.1186/s12879-016-1791-9
https://doi.org/10.1016/j.trstmh.2012.06.007


 

 

Parti et al     MEDICAL AND HEALTH SCIENCE JOURNAL 2024 FEBRUARY, VOL 08 (01)     Page 79 of 79 
 

 

Microbiol. 2009;7(10):736-747. 

doi:10.1038/nrmicro22088. 

16. Watt G, Padre LP, Tuazon ML, Calubaquib C, 

Santiago E, Ranoa CP. Placebo-controlled trial 

of intravenous penicillin for severe and late 

leptospirosis. Lancet. 1988;1(8583):433-435. 

doi:10.1016/s0140-6736(88)92107-6 

17. Budzikowski AS, Gensch DH, McCleary PE, 

Wood CM. Pacing in leptospiral heart block. 

JAMA. 1992;267(11):1506-1507. 

doi:10.1001/jama.267.11.150. 

18. Bajani MD, Ashford DA, Bragg SL, et al. 

Evaluation of four commercially available rapid 

serologic tests for diagnosis of leptospirosis. J 

Clin Microbiol. 2003;41(2):803-809. 

doi:10.1128/jcm.41.2.803-809.2003. 

19. Vinetz JM, Glass GE, Flexner CE, Mueller P, 

Kaslow DC. Sporadic urban leptospirosis. Ann 

Intern Med. 1996;125(10):794-798. 

doi:10.7326/0003-4819-125-10-199611150-

00003 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


