
N o v e l  I D  C a s e s

NOVEL ID CASES  •  ofid  •  1

Open Forum Infectious Diseases

 

Received 8 January 2021; editorial decision 12 February 2021; accepted 18 February 2021.
aS. B. and S. H. contributed equally to this work.
Correspondence: Philipp Kohler, MD, MSc (philipp.kohler@kssg.ch).

Open Forum Infectious Diseases®2021
© The Author(s) 2021. Published by Oxford University Press on behalf of Infectious Diseases 
Society of America. This is an Open Access article distributed under the terms of the Creative 
Commons Attribution-NonCommercial-NoDerivs licence (http://creativecommons.org/licenses/
by-nc-nd/4.0/), which permits non-commercial reproduction and distribution of the work, in any 
medium, provided the original work is not altered or transformed in any way, and that the 
work is properly cited. For commercial re-use, please contact journals.permissions@oup.com
DOI: 10.1093/ofid/ofab088

Leptospirosis Followed by 
Kawasaki-Like Disease: 
Case Report From an Adult 
Swiss Patient and Review of 
the Literature
Severin Baerlocher,1,a Seth Helfenstein,2,a Alfred Mahr,3 Selina Crippa,4 
Regine Garcia Boy,5 Christian R. Kahlert,2,6 Timur Yurttas,7 Christoph Hatz,2,7,8 and 
Philipp Kohler2,

1Department of Internal Medicine, Cantonal Hospital of St. Gallen, St. Gallen, Switzerland, 
2Division of Infectious Diseases and Hospital Epidemiology, Cantonal Hospital of St. Gallen, 
St. Gallen, Switzerland, 3Department of Rheumatology, Cantonal Hospital of St. Gallen, St. 
Gallen, Switzerland, 4Department of Internal Medicine, Regional Hospital of Grabs, St. Gallen, 
Switzerland, 5Zentrum für Labormedizin, St. Gallen, Switzerland, 6Children’s Hospital of 
Eastern Switzerland, Infectious Diseases and Hospital Epidemiology, St. Gallen, Switzerland, 
7University of Basel, Basel, Switzerland, 8Department of Medicine, Swiss TPH, Basel, 
Switzerland

Kawasaki disease (KD) is a vasculitis that mostly occurs in children, 
but rare cases in adults have been reported. We describe the case 
of a 43-year-old Swiss male who developed symptoms compatible 
with KD 7 weeks after leptospirosis, which was presumably ac-
quired after swimming in a creek in the Swiss Alps. We performed 
a literature review and identified 10 other cases (all in children), in 
which Kawasaki-like disease was diagnosed in the context of lep-
tospirosis. Outcome was favourable in most cases, including our 
patient. This exceptional case demonstrates both the possibility 
of autochthonous cases of leptospirosis in Switzerland as well as 
a possible association of leptospirosis with Kawasaki-like disease.

Keywords.   adult; Kawasaki disease; leptospirosis; 
Switzerland; vasculitis.

CASE REPORT

A 43-year-old, otherwise healthy male presented to an external 
hospital with fever and cough in the beginning of November 
2019 (episode 1, hospital A) (Figure 1). The patient also had 
acute kidney injury and thrombocytopenia. He recovered after 
treatment with amoxicillin-clavulanic acid and clarithromycin 

for suspected pneumonia. For the next 5 weeks, he remained 
completely free of symptoms. On December 30, 2019, he had 
an acute onset of fever up to 39.3°C, a mild cough, dry eyes, 
arthralgia, and a generalized rash. He sought medical care as an 
outpatient and was again started on amoxicillin/clavulanic acid 
and clarithromycin for suspected relapse of pneumonia. The 
fever continued and the patient developed yellow discoloration 
of his eyes, redness and swelling of the genital region, chapped 
lips, and extensive scaling of his skin, whereupon he presented 
to our tertiary hospital (episode 2, hospital B) on January 2, 
2020 (Figure 1).

The patient reported frequent outdoor activities before the 
onset of episode 1, including hunting, skinning of animals, 
and swimming in mountain lakes and creeks near the Swiss-
Austrian border. He denied any other animal contacts. He was 
in a stable relationship with a woman for approximately 1 year 
and did not report any other sexual contacts. He also denied 
any illicit drug use. Upon admission to hospital B, the patient’s 
blood pressure was 125/80mmHg, pulse was 88/minute, oxygen 
saturation on room air was 98%, and tympanal temperature was 
39.3°C. Clinical examination revealed generalized jaundice, a 
swollen nuchal lymph node, and tenderness in the upper right 
abdomen. The rash had disappeared, but his skin appeared 
dry and showed extensive desquamation, mainly involving the 
lips, palms, and soles. There was diffuse swelling of the genital 
region (Figure 2). The papillae of the tongue were enlarged. The 
right knee was slightly swollen. The C-reactive protein was in-
creased at 209 mg/L. Liver enzymes were slightly and bilirubin 
(119  μmol/L) was markedly increased (Table 1). Abdominal 
ultrasound showed no liver pathology; intrahepatic bile ducts 
were not dilated. The spleen (13.5  cm) was slightly enlarged. 
Chest x-ray was inconspicuous.

Upon hospital admission, the patient was started on 
ceftriaxone for 7 days to cover possible bacterial disease. Results 
of the extensive laboratory diagnostic work-up, which included 
search for infectious (eg, sexually transmitted and zoonotic 
diseases) and immune-mediated causes, are shown in Table 1. 
In the course of the hospitalization in hospital B, serology for 
Leptospirosis interrogans immunoglobulin (Ig)M was positive, 
but it was repeatedly negative for IgG. Urine polymerase chain 
reaction (PCR) for L interrogans was also negative. Therefore, 
we performed a microscopic agglutination test (MAT) that 
identified Igs against L interrogans spp Bratislava (titer 1:1280). 
Because of the suggestive clinical presentation in hospital A, we 
retrospectively performed PCR on the patients’ serum from epi-
sode 1 (hospitals A and B are being served by the same microbi-
ology laboratory), which was indeed positive for L interrogans, 
confirming the suspected diagnosis of leptospirosis (Figure 1).
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However, the symptoms and laboratory findings of episode 2 
were not consistent with a diagnosis of leptospirosis. With the 
persisting fever, the peripheral extremity changes, the irritation 
of the enoral mucosa and the eyes, the extensive scaling of his 
skin, and the nuchal lymphadenopathy, the diagnosis of adult 
Kawasaki disease (KD) was made [1]. Transthoracic echocar-
diography did not reveal any signs for a coronary aneurysm 
or other pathological findings. On day 6 of the hospital admis-
sion (ie, 10 days after symptom onset), the fever started to sub-
side. Therefore, we refrained from a therapy with intravenous 
Igs (IVIG) [2]. Although the patient was afebrile, we initiated 
a 1-week course of doxycycline on January 9, 2020 because of 

a positive urine PCR for Mycoplasma hominis. By January 13, 
2020 (ie, day 12 after hospital admission), C-reactive protein 
and bilirubin had almost returned to normal range values and 
the patient was discharged.

Patient Consent Statement 

We obtained written informed consent from the patient.

LITERATURE REVIEW

We performed a systematic literature review searching for re-
cords reporting cases of Kawasaki-like disease associated with 
leptospirosis. A professional librarian ran a literature search in 
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Figure 1.  Timeline of patient with leptospirosis in November 2019 (episode 1 in hospital A) followed by a Kawasaki disease-like syndrome in January 2020 (episode 2 in 
hospital B).

Figure 2.  Clinical picture during episode 2 in hospital B: desquamating skin on feet, hands, and elbows. Swelling, redness, and scaling of genital area.
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Table 1.  Results of Laboratory, Microbiologic, and Serologic Work-up of Patient During Episode 1 (Leptospirosis) and Episode 2 (Kawasaki Disease)

Parameter (unit)

Episode 1 (November 2019) Episode 2 (January 2020)

Date Result Date Result

Hematology and Chemistry     

Hemoglobin (140–180 g/L) Nov 11th 113 Jan 2nd 110

Thrombocytes (150–300 G/L) Nov 11th 109 Jan 2nd 189

Leucocytes (4.0–10.0 G/L) Nov 11th 3.4 Jan 2nd 8.1

Sodium (136–144 mmol/L) Nov 9th 126 Jan 2nd 130

Potassium (3.5–5.1 mmol/L) Nov 9th 3.2 Jan 2nd 2.9

Creatinine (<115 µmol/L) Nov 9th 200 Jan 2nd 88

Bilirubin (<20 µmol/L) Nov 9th 10 Jan 2nd 119

Aspartate aminotransferase (<40 U/L) Nov 9th 46 Jan 2nd 32

Alanine aminotransferase (<55 U/L) Nov 9th 43 Jan 2nd 124

Alkaline phosphatase (40–130 U/L) Nov 9th 67 Jan 2nd 139

Gamma-glutamyltransferase (<65 U/L) Nov 9th 57 Jan 2nd 113

C-reactive protein (<5 mg/L) Nov 9th 179 Jan 2nd 209

Procalcitonin (<0.5 µg/L) Nov 9th 0.5   

Haptoglobin (0.3–2 g/L)   Jan 3rd 3.68

Ferritin (30–330 µg/L)   Jan 3rd 444

International normalized ratio (0.9–1.1) Nov 9th 1.1 Jan 6th 1.3

Urine-Chemistry     

Leucocytes Nov 9th + Jan 2nd +++

Erythrocytes/hemoglobin Nov 9th ++ Jan 2nd ++

Bilirubin Nov 9th + Jan 2nd +++

Microbiology     

Blood cultures Nov 9th no growth Jan 3rd no growth

Urine cultures Nov 9th no growth Jan 3rd no growth

Legionella antigen urine Nov 9th neg.   

Leptospira interrogans PCR urine   Jan 9th neg. 

L interrogans PCR blood Nov 9th pos.   

Stool PCR   Jan 8th  

Salmonella spp    neg.

Campylobacter jejuni/Campylobacter coli    neg.

Shigella spp/enteroinvasive Escherichia coli    neg.

Urethral PCR   Jan 4th  

Ureaplasma urealyticum    neg.

Neisseria gonorrhoea    neg.

Mycoplasma hominis    pos.

Mycoplasma gentialium    neg.

Chlamydia trachomatis    neg.

Ureaplasma parvum    neg.

Haemophilus ducreyi    neg.

Treponema pallidum    neg.

Herpes simplex I/II    neg.

Nasopharyngeal PCR Nov 9th  Jan 3rd  

Mycoplasma pneumoniae    neg

Respiratory syncytial virus  neg.   

Influenza A/B virus  neg.  neg.

Serologies     

L interrogans IgG (<10 U/mL) Nov 9th <2 Jan 8th 3

L interrogans IgM (<10 U/mL) Nov 9th <3 Jan 8th 46

Chlamydia pneumoniae IgG (<10 U/mL) Nov 9th 14  NA

C pneumoniae IgM (<10 U/mL) Nov 9th <3  NA

Hepatitis E IgG (<0.9 index)   Jan 21st 0

Hepatitis E IgM (<0.9 index)   Jan 21st 0

HIV-1/2 screening test   Jan 3rd neg.

Cytomegalovirus IgG (<6 AE/mL)   Jan 3rd 165

Cytomegalovirus IgM   Jan 3rd neg.
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Medline (Ovid), EMBASE, Cochrane, Scopus, Web of Science, 
and Google Scholar (through Publish OR Perish from harzing.
com). A  combination of subject headings (MeSH-terms for 
Medline, EMTREE-terms for Embase) and free text search 
terms for the concepts of leptospirosis and KD was applied. 
The detailed search strategy for Medline (Ovid) is shown in 
Supplementary Table S1. Title and abstract screening were per-
formed on 878 hits. Among 27 studies undergoing full-text 

screening, 7 cases of Kawasaki-like disease associated with lep-
tospirosis were identified; 3 additional cases were identified 
through reference screening. No language restrictions were ap-
plied. Key patient features were extracted (Table 2).

The 10 cases (2 cases are from the same report) were published 
between 1977 and 2018 [3–11]. All were pediatric patients, with 
an age range between 2 and 14 years and a male to female ratio 
of 1.5:1. All patients had fever, 9 had conjunctivitis, 9 had a skin 

Parameter (unit)

Episode 1 (November 2019) Episode 2 (January 2020)

Date Result Date Result

Treponema pallidum Ig   Jan 3rd neg.

Brucella IgG (<20 U/mL)   Jan 8th <5

Brucella IgM (<15 U/mL)   Jan 8th <5

Brucella IgA (<10 U/mL)   Jan 8th <5

Hepatitis A virus IgM   Jan 3rd neg.

Hepatitis B virus anti-HBc-IgM   Jan 3rd neg.

Hepatitis B virus HBs-antigen (<0.05 IU/mL)   Jan 3rd <0.03

Hepatitis C virus antibody screen   Jan 3rd neg.

Hantavirus IgG/IgM   Jan 9th neg.

Coxiella burnetii phase I IgG (<0.9)   Jan 8th 0.2

C burnetii phase II IgM (<0.9)   Jan 8th 0.4

C burnetii phase II IgG (<20 U/mL)   Jan 8th 9.0

Francisella tularensis IgG (<10 U/mL)   Jan 8th 3.6

F tularensis IgM (<10 U/mL)   Jan 8th <4

Borrelia burgdorferi IgG   Jan 3rd neg.

B burgdorferi IgM   Jan 3rd neg.

Malaria rapid test   Jan 8th neg.

Rheumatoid factor IgM (<3.5 IU/mL)   Jan 3rd 0.8

Rheumatoid factor IgA (<3.5 IU/mL)   Jan 3rd 3.0

Antinuclear antibodies IgG immunofluorescence (<1:80); AC-04   Jan 3rd 1:160

Antineutrophil cytoplasmic antibodies IgG (<3.5 U/mL)   Jan 3rd <0.2

Microscopic agglutination test (Leptospira)   Jan 21st  

Leptospira Grippotyphosa    <1:20

Leptospira Australis    1:640

Leptospira Pomona    <1:20

Leptospira Tarassovi    <1:20

Leptospira Canicola    <1:20

Leptospira Icterohaemorrhagiae    <1:20

Leptospira Hardjo    <1:20

Leptospira Bataviae    <1:20

Leptospira Bratislava    1:1280

Leptospira Autumnalis    <1:20

Leptospira Sejroe    <1:20

Leptospira Pyrogenes    <1:20

Leptospira Ballum    <1:20

Leptospira Copenhageni    <1:40

Leptospira Celledoni    <1:20

Leptospira Cynopteri    <1:20

Leptospira Javanica    <1:20

Leptospira Panama    <1:20

Leptospira Shermani    <1:20

Leptospira Patoc    <1:20

Leucocytes + = 10-25 cells/μl; Leucocytes +++ = approx. 500 cells/μl; Hemoglobin ++ = approx. 25 erythrocytes/μl; Bilirubin + = low concentration in urine (semiquantitative on a scale 
from negativ to +++); Bilirubin +++ = high concentration in urine (see above).

Abbreviations: HIV, human immunodeficiency virus; Ig, immunoglobulin; Jan, January; NA, not applicable; neg., negative; Nov, November; PCR, polymerase chain reaction; pos., positive.

Table 1.  Continued
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rash (6 of these with desquamation), and 8 had gastrointestinal 
symptoms (predominantly nausea, diarrhoea, and abdominal 
pain). Leptospirosis was mostly diagnosed by serology or MAT; 
the leptospiral serovar was reported in 3 cases: 1 L interrogans 
spp Hepdomandis and Canicola [3], 1 L interrogans serovar 
Copenhageni [11], and 2 L interrogans serovar Grippothyposa 
[10]. Diagnostic criteria for KD were fully met in 7 of the 10 cases 
(ie, complete KD), whereas 3 had incomplete KD. Latency be-
tween leptospirosis and Kawasaki-like disease was not reported in 
most cases because both diagnoses were made at the same time. 
In 1 case, latency was 25 days [9]. Treatment consisted of IVIG 
in 6 cases, acetylsalicylic acid (ASS) in 3, and steroids in 1 case. 
Outcome was favorable in 9 cases, except for one 2.5-year-old child 
where amputation had to be performed due to extensive acral des-
quamation and necrosis [8].

DISCUSSION

We present the unusual case of an adult patient developing 
Kawasaki-like disease after infection with Leptospira interrogans 
spp Bratislava. The thorough literature review identified 10 
similar cases, all of which were reported in children.

Kawasaki disease, also termed mucocutaneous lymph node 
syndrome, is a medium-sized vessel vasculitis that was first de-
scribed in 1967 [12]. Hallmarks of KD, which usually occurs 
in children, include persistent fever, desquamating skin rash, 
strawberry tongue, and cervical lymph nodes [1, 13]. Adult 
onset KD is still rare to date and might thus often be missed by 
clinicians [13]. Compared with children, adult KD more often 
manifests with hepatitis, arthralgia, and cervical adenopathy 
[14], which were all present in our patient. A potentially fatal 
complication—which can be found in up to 23% of children 
with KD—is the involvement of the coronary arteries, which can 
lead to the development and subsequent rupture of aneurysms 
[14, 15]. A single dose of IVIG 2 g/kg in combination with ASS 
is usually given to treat the disease. The etiology of KD remains 
unclear. One hypothesis is that a variety of bacterial and viral 
infections can trigger the disease [1, 16–18]. This includes se-
vere acute respiratory syndrome coronavirus 2 (SARS-CoV-2), 
which is being suspected of causing a KD-like syndrome called 
multisystem inflammatory syndrome in children and adoles-
cents (MIS-C) [19].

In 1977, the first report suggesting leptospirosis as cause of KD 
was published [5]. Leptospirosis is one of the most common zoo-
notic infections globally [20]. Approximately two thirds of patients 
with leptospirosis diagnosed in Switzerland between 1970 and 2015 
were autochthonous cases, most of them with exposure to natural 
waters, as in our case [21]. Other published cases include a fish-
erman from the lake of Geneva as well as a cluster of cases among 
river surfers from Central Switzerland [22, 23]. Incidentally, our pa-
tient is the first published case from North-Eastern Switzerland. The 
annual incidence in the country was estimated at 0.08 cases/100 000 

population before 1998, which is comparable to data from Germany 
[21, 24]. However, more recent data from Austria, another country 
neighboring Switzerland, showed a much higher incidence of 
1.26/100 000 population [25]; in addition, a seroprevalence study 
from Southern Germany (bordering Switzerland) reported that 
leptospiral antibodies can be detected in 4.2% of the general popu-
lation. Although some of the study participants with detectable anti-
bodies reported having had symptoms compatible with leptospirosis 
in the past, none of them was ever diagnosed with the disease [26]. 
These data suggest that leptospirosis is vastly underreported in the 
region, which is most probably also the case for Switzerland.

In symptomatic patients, leptospirosis presents in a biphasic 
course. The first phase features flu-like symptoms including 
fever, headache, and myalgia [27]. A  second immunological 
phase begins within days after resolution of the first phase 
and may present itself with pulmonary symptoms, kidney 
failure, electrolyte disorders, jaundice, or pancytopenia [28]. 
Leptospirosis is usually diagnosed through PCR from blood 
(first phase) or urine (late phase). After resolution of the first 
phase (ie, after 5 to 7  days of illness), specific antibodies can 
usually be detected; approximately 10% of cases do not show 
any seroconversion to IgG in the further course [29].

There is a certain overlap in the clinical presentation of lep-
tospirosis and KD. Symptoms that have been described in both 
diseases—and in almost all cases in our review—include fever, 
conjunctivitis, gastrointestinal symptoms, and rash. These 
symptoms might be attributable to the vasculitic changes ob-
served in KD but also to the late phase of leptospirosis. From 
a pathophysiological perspective, the overproduction of in-
terleukin (IL)-6 has been associated with more severe disease 
manifestation in both KD and leptospirosis (together with IL-10 
overproduction) [30, 31]. Symptoms that are more specific for 
KD include peripheral extremity changes, skin desquamation, 
a strawberry tongue, dry or cracked lips, and cervical lymph 
nodes [1]. It is noteworthy that in several cases identified in our 
review, the diagnosis of leptospirosis and Kawasaki-like disease 
were made concurrently. However, leptospirosis was mostly 
diagnosed by serology, which suggests that many patients may 
have had a previous asymptomatic or only mildly symptomatic 
episode of leptospirosis, which is perfectly in line with our cur-
rent understanding of the clinical presentation of leptospirosis 
[28]. In general, data on the time lag between onset of KD and 
the potential previous triggering infection are scarce. However, 
in a French MIS-C cohort, the median duration between symp-
toms of SARS-CoV-2 infection and onset of KD was 45 days, 
which is very similar to our patient [32].

In our case, it seems unlikely that the symptoms observed 
during the second hospital admission were in fact directly 
related to leptospirosis. First, the latency between the early 
phase of leptospirosis and the occurrence of Kawasaki-like 
disease was 7 weeks, a time span far too long to be coherently 
attributed to the immunological phase of acute leptospirosis. 
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Second, a leptospiral PCR in the urine was negative at that 
time, which is usually not the case during the second phase 
of leptospiral infection. Third, the patient showed typical 
features of KD, meeting the diagnostic criteria suggested by 
Newburger et al [1]. It is interesting to note that, as seen in 
our patient, thrombocyte counts tend to be decreased in lep-
tospirosis, whereas they are mostly normal or increased in 
KD [13]. The relevance of M hominis, which can be found 
in up to 10% of urethral samples of asymptomatic men [33], 
remains unclear. However, we did not find any cases of M 
hominis related with KD in the literature. In addition, the pa-
tient showed defervescence before we started treatment with 
doxycycline.

CONCLUSIONS

Our case is remarkable for several reasons. First, leptospirosis is 
very uncommon in Switzerland. Because of the protean mani-
festation of leptospirosis and a nonnegligible seroprevalence in 
the general population from neighboring countries, we hypoth-
esize that leptospirosis is underreported in Switzerland. Second, 
the patient did not show seroconversion in the course despite 
PCR-confirmed leptospirosis, an unusual finding that has been 
reported to occur in approximately 10% of cases. Third, this 
case highlights the possible association of leptospirosis and 
subsequent Kawasaki-like disease, which has previously not 
been described in adults. The potentially unfavorable outcome 
associated with KD requires not only pediatricians, but also 
physicians involved in care of adult patients to be aware of this 
disease entity.

Supplementary Data
Supplementary materials are available at Open Forum Infectious Diseases 
online. Consisting of data provided by the authors to benefit the reader, 
the posted materials are not copyedited and are the sole responsibility 
of the authors, so questions or comments should be addressed to the 
corresponding author.
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