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CASE REPORT

Severe leptospirosis complicated 
with multiorgan dysfunction successfully 
managed with plasma exchange: a case report
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Abstract 

Background:  Leptospirosis is a common zoonotic infection caused by the spirochete Leptospira. The disease is more 
prevalent in the tropics, causing subclinical to severe illness leading to high morbidity and mortality.

Case presentation:  A 77-year-old healthy Sri Lankan man presented to the Teaching Hospital Peradeniya with severe 
leptospirosis complicated with acute kidney injury, pulmonary hemorrhages, myocarditis, and severe thrombocytope-
nia. He was deteriorating despite treatment with intravenous antibiotics and methylprednisolone boluses. He made a 
dramatic improvement with two cycles of plasma exchange.

Conclusion:  Therapeutic plasma exchange is a life-saving treatment modality in severe leptospirosis with multiorgan 
failure.
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Introduction
Leptospirosis is a zoonotic infection. The pathogen 
is harbored by both wild and domestic farm animals, 
including rodents, pigs, cattle, and dogs. The pathogenic 
genus Leptospira  interrogans has more than 250 sero-
vars arranged under 23 serogroups [1]. Transmission 
to humans occurs either by direct contact with infected 
animal tissue or body fluids, or indirectly from the envi-
ronment contaminated with the pathogen entering via 
breaches of the skin or mucosal surface. In Sri Lanka, the 
farming community has a higher risk of contracting the 
infection, and even bathing in rivers and lakes, or casual 
exposure to wet soil carries the risk. After a short incu-
bation period, the infection goes through septicemic 
and immune phases, causing the clinical manifestations. 

Historically, severe infection with jaundice was known 
as Weil’s disease. However, the clinical severity can vary 
from subclinical disease to severe multiorgan failure [2]. 
Thus, the clinical picture of such exotic infection could 
be similar to most situations of multiorgan dysfunction 
such as severe malaria, dengue, hantavirus infection, 
typhoid, rickettsial infections, immunosuppressives, sep-
sis, and radiation therapy. In Sri Lanka, there are about 
3000–5000 suspected cases reported each year, with a 
case fatality rate of 1–2%, which is significant [3]. This 
report presents a case of severe leptospirosis successfully 
managed with plasma exchange. The effectiveness and 
efficacy of this treatment modality for severe leptospiro-
sis are still under evaluation.

Case presentation
A previously healthy 77-year-old Sri Lankan Tamil male 
from Galaha, a laborer at a vegetable farm, presented to 
the Teaching Hospital Peradeniya with a history of fever 
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of 1-week duration. He was apparently well 1 week pre-
viously, and presented with high-grade fever along with 
arthralgia and myalgia. Apart from that, he had general-
ized headache with the onset of the illness. There were no 
associated respiratory symptoms, abdominal pain, vom-
iting, change in bowel habits, or urinary symptoms. He 
did not have significant past medical, surgical, or family 
history. He was unmarried and was an occasional alcohol 
consumer and a nonsmoker.

On examination, he was averagely built, conscious, ill 
looking, and severely dehydrated. He had cold peripher-
ies. He was icteric, but there was no pallor or conjunc-
tival suffusion. His pulse rate was 112 beats per minute, 
and his blood pressure was 77/48 mmHg. The abdominal, 
respiratory, and nervous system examination was unre-
markable on admission.

The patients’ complete blood count showed white blood 
cells (WBCs) of 4.46 × 109/L (neutrophils 82%, lympho-
cytes 16%), platelet count 42 ×  109/L, hemoglobin (Hb) 
13  g/dL, and hematocrit (HCT) of 37%. His C-reactive 
protein was 345  mg/L, and creatinine was 359  µmol/L. 
Serum bilirubin was 62.9 mmol/L with direct fraction of 
42 mmol/L and indirect fraction of 21 mmol/L. Arterial 
blood gases showed pH 7.37, lactate 1.1 mmol/L, HCO3 
13 mEq/L, pCO2 23 mmHg, pO2 95 mmHg (Table 1).

A clinical diagnosis of leptospirosis was made, and the 
patient was started on intravenous C penicillin, intrave-
nous ceftriaxone, and oral doxycycline. After adequate 
fluid resuscitation, the patient was started on intravenous 
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noradrenaline infusion 0.6  mcg/kg/minute. On the fol-
lowing day, patient became anuric for 10  hours with 
rising creatinine of 414  µmol/L. Ultrasound scan of the 
kidneys showed acute renal parenchymal disease. The 
patient was started on peritoneal dialysis. On the third 
day of admission, the patient became dyspneic, and aus-
cultation of the lungs revealed coarse and fine crepita-
tions in the bilateral lung fields. The oxygen saturation 
dropped even with a continuous positive airway pres-
sure (CPAP) mask, and was 81%. The chest X-ray showed 
bilateral patchy radio-opaque shadows. The patient was 
electively intubated, and intensive care was given. The 
patient was started on intravenous methylpredniso-
lone 1 g daily for 3 days. The  electrocardiogram (ECG) 

showed widespread T inversions, and the 2D echocardio-
gram showed ejection fraction (EF) of 30% with left ven-
tricular global hypokinesia. His procalcitonin level was 
37.94 ng/mL, and the platelet count was 54 × 109/L. The 
patient was started on plasma exchange on the fourth day 
of admission, and 1840  mL plasma was removed along 
with transfusion of 1100  mL fresh frozen plasma and 
1000 mL normal saline. Six units of platelets, intravenous 
tranexamic acid, and intravenous vitamin K were also 
started. The second plasma exchange was done on the 
fifth day, with removal of 1810 mL total plasma volume 
along with transfusion of 1500  mL fresh frozen plasma 
and 250  mL normal saline. His urine output markedly 
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improved, and the peritoneal dialysis was withheld on 
the following day. Repeat 2D echocardiography showed 
improved left ventricular function, with ejection frac-
tion of 50%. By the sixth day of admission, the patient’s 
inotrope requirement came down and we planned to 
wean off from the ventilator. Repeat chest x-ray showed 
clearing of opacifications in the lungs. The patient was 
extubated on the seventh day of admission. His serum 

creatinine came down to 243  µmol/L, and C-reactive 
protein (CRP) was 19  mg/L. Meanwhile, the diagnosis 
was confirmed as his serology showed positive enzyme-
linked immunosorbent assay (ELISA) immunoglobulin 
M (IgM) for leptospirosis. By the tenth day of admis-
sion, the patient was discharged with complete recovery. 
In follow-up, the patient was reviewed after 2 weeks and 
found to be in good health.

Table 1  Investigations on admission and days later

Investigation Value Reference range

Complete blood count

 White blood cells 4.46 × 109/L 3.4–9.6 × 109/L

  Neutrophils 82% 55–70%

  Lymphocytes 16% 20–40%

 Platelets 42 × 109/L 150–450 × 109/L

 Hemoglobin 13 g/dL 13.2–16.6 g/dL

 Hematocrit 37% 38.3–48.6%

C-reactive proteins 0–5 mg/L

 Day 1 345 mg/L

 Day 7 19 mg/L

Procalcitonin 37.94 ng/mL < 0.15 ng/mL

Creatinine 59–104 µmol/L

 Day 1 359 µmol/L

 Day 2 414 µmol/L

 Day 7 243 µmol/L

Serum bilirubin 62.9 mmol/L 5.1–17 mmol/L

 Direct 42 mmol/L 1.7–5.1 mmol/L

 Indirect 21 mmol/L 3.4–12 mmol/L

Arterial blood gas

 pH 7.37 7.35–7.45

 pO2 95 mmHg 75–100 mmHg

 pCO2 23 mmHg 35–45 mmHg

 HCO3
− 13 mEq/L 22–26 mEq/L

 Lactate 1.1 mmol/L 0.1–1 mmol/L

Electrocardiogram Widespread T inversions

2D echocardiogram EF above 60%

 Day 3 EF 30%, left ventricular global hypokinesia

 Day 6 EF 50%, improved left ventricular function
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Discussion
The patient was successfully managed, while deteriorat-
ing because of multiorgan failure, with the use of plasma 
exchange as last resort. The improvement was dramatic 
with increased EF of the left ventricle, increased urine 
output, and clearing of lung opacities. Leptospirosis is a 
commonly encountered zoonotic infection in Sri Lanka. 
Although many domestic and wild animals are recog-
nized as reservoir hosts for Leptospira, among them, the 
brown rat (Rattus norvegicus) is recognized as the most 
important reservoir for human transmission. The patho-
gen remains dormant in the renal tubules of the reservoir 
animal and is shed via urine [4]. It is transmitted from 
animal to human through contact with infected animal 
urine on the mucous membranes or breaches of the skin 
[5]. The incubation period is 5–7 days on average [6]. Fol-
lowing penetration into the human body, there are two 
phases: the septicemic and immune phases [7]. During 
the septicemic phase, the patient has abrupt-onset fever, 
arthralgia, and myalgia, and Leptospira can be isolated 
from blood. Then, there will be a temporary settlement of 

symptoms before entering the immune phase. During the 
immune phase, there is a humoral response that causes 
clearance of the organism from most tissues [2]. During 
this phase, deposition of immune complexes will cause 
endothelial damage [2].

Our patient is a vegetable farmer and had a high risk of 
exposure to leptospirosis. Also, he presented with a clini-
cal picture suggestive of leptospirosis and later became 
positive for ELISA IgM of leptospirosis, confirming 
the diagnosis according to World Health Organization 
(WHO) guidelines [6]. The patient had multiorgan fail-
ure with acute kidney injury, pulmonary hemorrhages, 
myocarditis, and hematological involvement with throm-
bocytopenia. Apart from routine usage of antibiotics, the 
patient was started on intravenous methylprednisolone 
1 g daily for three consecutive days without success. After 
two cycles of plasma exchange on two consecutive days, 
the patient made a dramatic improvement from organ 
failure within only a few days.

Intravenous methylprednisolone is used to treat severe 
leptospirosis based on the immune-mediated pathogen-
esis of the disease, and it has been shown to be benefi-
cial to reduce mortality [8]. The recommended dose used 
in Sri Lanka is intravenous methylprednisolone 1 g daily 
for 3  days. Early usage of methylprednisolone within 
12 hours of onset of symptoms improved the outcome of 
the disease and reduced or delayed the need for mechani-
cal ventilation [3]. Several case series and case reports 
have shown the benefit of steroid usage in severe lepto-
spirosis. A Sri Lankan study of 227 patients in pre- and 
post-methylprednisolone periods demonstrated a signifi-
cant reduction of death rates in the post-methylpredni-
solone group compared with the pre-methylprednisolone 
group (21.8% and 10.7%, respectively.) [8]. The benefit is 
more pronounced if given early in the multiorgan dys-
function [8]. A systemic review of usage of high-dose 
steroids in severe leptospirosis identified four studies 
with beneficial effects and one study that showed harm-
ful effects leading to nosocomial infections [9].

Tissue damage will occur during the severe sepsis 
phase of leptospirosis because of systemic inflamma-
tion. Also, there will be tissue destruction due to immune 
complex-mediated mechanisms in the immune phase of 
the disease. Apart from that, with the usage of antibiot-
ics, the release of an excessive amount of endotoxins by 
the organism’s death also contributes to the immune 
pathogenic process (Jarisch–Herxheimer reaction) [10]. 
Plasma exchange will minimize the tissue damage caused 
by the above mechanisms [11]. Also, there are beneficial 
effects by removing circulatory endotoxins, catabolic 
products, and inflammatory markers with the plasma 
exchange [12]. Additionally, high bilirubin levels occur in 
leptospirosis compared with the aminotransferase levels, 



Page 5 of 6Kularathna et al. Journal of Medical Case Reports          (2021) 15:584 	

as a result of impaired excretion of bilirubin caused by 
microcirculatory abnormalities and biliary obstruction 
[13]. High bilirubin levels in leptospirosis can cause toxic 
effects on the renal tubules leading to acute kidney injury. 
Therefore, removing bilirubin using plasma exchange has 
demonstrated rapid clinical response in severe leptospi-
rosis [13].

The efficacy of plasma exchange was evaluated at the 
Teaching Hospital Karapitiya in Sri Lanka. A study of 53 
patients with serologically confirmed complicated lep-
tospirosis demonstrated a mortality rate of 36.4% in the 
therapeutic plasma exchange (TPE) only group, 21.4% in 
the intravenous immunoglobulin and therapeutic plasma 
exchange group, and 92.8% in the group that was given 
neither of these two therapies. Therefore, TPE showed a 
significant reduction of mortality in patients with severe 
leptospirosis complicated with multiorgan failure [14]. 
A few other case reports and studies demonstrated the 
beneficial effects of plasma exchange in severe lepto-
spirosis. Trivedi et  al. conducted a case series of 144 
patients with serologically confirmed leptospirosis with 
mild pulmonary hemorrhages. Of them, 114 patients 
received two consecutive plasma exchanges followed 
by one dose of cyclophosphamide, while the rest were 
treated with symptomatic management. In the treat-
ment group, 64.4% survived compared with the untreated 
group where the survival rate was 16.6% [5]. A 67-year-
old patient with complicated leptospirosis was success-
fully treated with plasma exchange by Taylor et  al. and 
demonstrated that plasma exchange plays an important 
role in recovery [11]. Kai-Chung Tse et al. applied plasma 
exchange to treat leptospirosis complicated with hyper-
bilirubinemia and renal failure and reported a rapid clini-
cal recovery [13].

Conclusion
We observed the survival benefit of therapeutic plasma 
exchange in multiple organ failure in severe leptospirosis. 
The plasma exchange would have reduced the systemic 
inflammation and the tissue damage caused by immune 
complex-mediated mechanisms in leptospirosis. More 
robust research studies are needed in the future to study 
the efficacy and effectiveness of plasma exchange in com-
plicated leptospirosis.
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