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ABSTRACT

Background: COVID-19 is an emerging infectious disease with a global outreach. Leptospirosis is a zoonotic disease mainly
confined to tropical areas. In both cases, most of those affected are asymptomatic or have only mild respiratory disease. Those who
turn critical develop acute respiratory distress syndrome (ARDS) and/or multiple-organ failure occurs rapidly, with high fatality.
Methodology: This is a retrospective observational study from 2020 involving COVID-19 and leptospirosis patients. The data were
collected using a semi-structured proforma, and analysis was performed using Easy R (EZR) software. Results: There were five
patients with COVIDC-19 and four patients with leptospirosis; with pulmonary involvement. All the patients were males. There was
no significant difference in age, the onset of pulmonary involvement, time of initiation of steroids, duration of steroids, and outcome
between the two groups. However, in the case of COVID-19, it took a longer period for clearing of infiltrates. Conclusion: Though
COVID-19 and leptospirosis are two different diseases, both of them show a similar life-saving response to steroids, the common
factor in the pathogenesis being cytokine storm. Primary care physicians in tropical areas of the world should be aware of the
similarities between these two diseases, especially the initial clinical presentation, the pathogenesis, and the response to steroids.
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Introduction

COVID-19 is an emerging infectious disease caused by the
coronavirus, severe acute respiratory syndrome coronavirus
2 (SARS CoV-2). Though described as eatly as 2019 from China,™
it continues to overwhelm mankind in its outreach. Major illness
occuts in around 14%, and 5% develop life-threatening disease;™
fortunately, most of those affected (81%) are asymptomatic
or have only mild respiratory disease. In those who develop
life-threatening illness, a majority® develop acute respiratory
distress syndrome (ARDS) and/or multiple-organ failure occurs
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swiftly, with a high mortality rate. ARDS is reported at around
15.6%—-31%" and in whom morttality may reach 50%.5¢!

Leptospirosis, a disease mainly confined to tropical regions
of the world, is a zoonotic disease caused by contact with the
urine of animals, especially rats; pathogenic Leptospira are
shed in the urine of these animals.”! Humans are unintentional
hosts and could face a potentially lethal outcome; rats on the
other hand are immune to fatal infection and serve as natural
reservoirs. The majority of human leptospiral infections are
mild or asymptomatic” like COVID-19. In those who develop
the illness, the disease generally presents with an abrupt onset
of fever, rigors, myalgias, and headache. The first phase consists
of an acute febrile bacteremia phase lasting 2 to 9 days, after
which there may be a period with little or no fever and apparent
improvement. The second phase consists of an “immune”
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phase characterized by renewed fever and the development of
complications.®! Around 5%-15% of patients develop Weil’s

disease.’!!

I And, pulmonary involvement is a salient feature
of Weil’s disease (20%—70%);'"? Pulmonary involvement may
manifest as mild cough to severe hemoptysis and ARDS. ARDS

carties a high mortality rate, around 50%."

As COVID-19 spreads into every nook and corner of the world,
it will have further ramifications in tropical regions where it
will compete as a confounder with other established tropical
illnesses making clinical diagnosis more challenging. And,
primary care providers and family physicians, especially those
in the tropical setting will have another differential diagnosis
in their list to consider when a patient presents with an acute
febrile-like illness (AFI) or a seemingly mild respiratory tract
infection.

This study describes the similarity between COVID-19 and
leptospirosis in an area endemic for leptospirosis, especially
pulmonary involvement and response to steroids.

Materials and Methods

This is a retrospective observational study from 2020 involving
COVID-19 patients and leptospirosis patients; in whom, there
was pulmonary involvement. The study was done in a tertiary
care reference center situated in a rural area in the state of Kerala
in southern India. The area is humid with abundant rainfall,
especially between early June and late September when the
monsoon sets in. Tropical diseases, especially leptospirosis and
dengue are endemic to this area.l'""'¥ The research was approved
by the institutional ethics committee (IEC) of the hospital
(No: MOSC/IEC/549/202) on 17/03/2021.

A semi-structured proforma meeting the objective of the
study was prepared for the collection of data. Details including
baseline demographic data, the onset of pulmonary infiltrate,
time of initiation of steroids, and time to achieve recovery were
documented among COVID-19 and leptospirosis patients.

The onset of pulmonary involvement was defined by the
appearance of infiltrates on the Chest X-ray and resolution by
clearing of the infiltrates. Only subjects 18 years and above were
included in the study.

Diagnosis of leptospirosis

The diagnosis of leptospirosis was made on the basis of IgM
positivity in a patient with a risk for the disease and presenting
with the typical clinical manifestations.

Diagnosis of Covid-19

The diagnosis of COVID-19 was made on the basis of
clinical suspicion together with confirmation by Reverse
Transcription-Polymerase Chain Reaction (RT-PCR) test,
Antigen test, or TrueNat test.
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Treatment strategies

Patients with leptospirosis were treated primarily with ceftriaxone;
and other symptomatic measures. Acute lung injury (ALI)/acute
respiratory distress syndrome (ARDS) was treated with injection
methylprednisolone, and the respiratory distress was supported
with noninvasive ventilation (NIV). The basis of this strategy was
a study done in the same institution.™ COVID-19 was treated
as per the guidelines of the government of Kerala. According to
set protocol, patients received injection Remdesivir and injection
Dexamethasone. Respiratory support was given with high-flow
nasal oxygen (HFNO) or NIV.

Data analysis

The data were entered into an Excel spreadsheet, and analysis
was performed using EZR software. Mann—Whitney U test
was performed to check if there was any significant difference
between the two groups. A P value of <0.05 was considered
significant.

Results

There were five patients with COVID-19 and four patients with
leptospirosis during this period with pulmonary involvement.
All the patients were males. All patients with leptospirosis had
liver involvement (defined as a mild elevation of liver enzymes),
whereas only one patient with COVID-19 had liver involvement.
The same was true for renal involvement also, all patients with
leptospirosis had acute kidney injury (AKI), whereas only one
patient with COVID-19, had renal involvement. None of the
patients required renal replacement therapy (dialysis). The median
age was found to be 65 among COVID-19 patients and 44 among
leptopsirosis patients. There was no significant difference in
age, the onset of pulmonary involvement, time of initiation of
steroids, duration of steroids, and outcome between the two
groups [Table 1]. However, in the case of COVID-19 it took a
longer period for the clearing of infiltrates.

All the patients survived to discharge and were followed up
in the outpatient 1 week after discharge with no significant
residual abnormalities in the case of leptospirosis patients.
But in the case of COVID-19, infiltrates persisted though to
a lesser degree compared to their discharge X-rays. And this
could be corroborated clinically; saturations were maintained
on ambient air with only mild breathlessness on exertion. For
further follow-up, the patients were directed to the nearest
primary physician.

Chest radiographs

X-rays of one patient from each group (representative of that
group) are described.

Leptospirosis

Chest X-ray taken on the first day was normal [Figure 1a].
On the third day, there was a florid increase in infiltrates in all
lung fields [Figure 1b] (the patient was immediately started on
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Table 1: Comparison of different variables between Covid-19 and Leptospirosis

Variables Median and IQR (Q1, Q3) Mann Whitney P
COVID-19 Infection (n=5) Leptospirosis with MODS (n=4) U statistic

Age 65 (48,73) 44 (39, 53) 3 0.086

Onset of pulmonary involvement 6 (4,12) 6 (4,8) 8 0.617

Time of initiation of steroids 6 (4,12) 5 (4, 0) 7.5 0.530

Duration of steroid course 13 (12,22) 11 (8, 13) 5 0.217

Final outcome 11 (10, 16) 10.5 (8, 13) 9 0.804

Figure 1: (a) Chest X-ray of Leptospirosis patient - day 1. (b) Chest
X-ray of Leptospirosis patient - day 3. (c) Chest X-ray of Leptospirosis
patient - day 5. (d) Chest X-ray of Leptospirosis patient - day 8

methylprednisolone). There was a partial clearing of infiltrates
on the fifth day [Figure 1c|. By day eight, the X-ray was
normal [Figure 1d].

Covid-19

Chest X-ray taken on the day of admission itself showed few
infiltrates developing bilaterally [Figure 2a] (dexamethasone
was started on the same day). Within 24 h the infiltrates had
become widespread [Figure 2b]. On day six, a partial clearing
was noted [Figure 2c|. By day 10, there was a substantial clearing
of infiltrates though it had not fully resolved [Figure 2d], and
the patient continued to require minimal amounts of oxygen
(2 L/min) delivered by nasal prongs to maintain adequate
oxygen saturation and a normal breathing rate. The patient was
discharged in the third week on domiciliary oxygen therapy.

Discussion

Leptospirosis is a zoonotic disease caused by a bacterium,
whereas COVID-19 is an air-borne viral disease. But surprisingly
they produce illnesses with similar features, and cytokine storm
is the common triggering factor.!'"

Cytokine storm has been described in various tropical
illnesses (leptospirosis, kala-azar, plague).l'” ' It has also been
described in two viral infections described from the tropical
regions of the wotld (dengue and ebola).”**" In fact, there is
also a historical connection; a reconstructed HINT1 virus isolated
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Figure 2: (a) Chest X-ray of Covid-19 patient - day 1. (b) Chest X-ray
of Covid-19 patient - day 2. (c) Chest X-ray of Covid-19 patient - day
6. (d) Chest X-ray of Covid-19 patient - day 10

from the 1918 pandemic, as compared with common reference
strains of the virus that causes influenza A, has been found to
trigger marked pulmonary inflammation in mice.”?

The role of the cytokine storm in the pathogenesis of
leptospirosis has been well established.! During infection, there
is an inflammatory response, especially through the production
of cytokines which is essential for the early elimination of
pathogens. However, uncontrolled cytokine production can
result in a cytokine storm, which can lead to multi-organ
dysfunction and death. In such cases, pulmonary involvement
can be prominent!™ with ARDS and a high mortality rate."’]
The initiation of antibiotics can also trigger a cytokine storm
in leptospirosis and clinically manifests as an acute febrile
inflammatory reaction known as the Jarisch—Herxheimer (JH)
reaction;® JH reaction was first described in the treatment
of syphilis with mercury.?*? A similar pathophysiology has
been desctibed in COVID-19 also.”” Several studies analyzing
cytokine profiles from COVID-19 patients suggested that
the cytokine storm correlated directly with lung injury,
multiorgan failure, and unfavorable prognosis of severe
COVID-19.5%*] Pulmonary involvement in the form of acute
lung injury (ALI)/acute respiratory distress syndrome (ARDS)
was found in all the patients in this case series.

With the publication of the RECOVERY trial, steroids became

one of the first immunomodulatory agents to be used in
COVID-19;" though gaps remain in its final verdict.*!! There are
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other studies too, involving steroids and other immunomodulatory
agents.’ None of these interventions are universally helpful in
all patients in all circumstances, but steroids still remain the best
option in COVID-19. Predating COVID-19, in leptospirosis,
an observed survival gain was seen when steroids were used to
dampen the deletetious consequences of the cytokine storm."
However, no effort has been made to conduct a fool-proof trial
to produce sound evidence.” Nevertheless, from information
gathered over the years, high dose steroids in early ARDS in
leptospirosis are now recommended by several nations in their
guidelines.?** In this comparative series, there was a definite
response to steroids in the form of clearing of pulmonary
infiltrates though in the case of Covid-19 the response was
delayed; and there was no significant difference in the duration
of steroid use.

A drawback of this study has been the small sample size which
in epidemiological terms translates into weak evidence. In the
case of leptospirosis, historical end-to-end comparison is also
not possible because of the poor quality of data or the total
absence of data in the literature regarding the onset of pulmonary
involvement, duration of steroid usage, and the time it takes
for clearing of pulmonary infiltrates. COVID-19 translates
better when the aforementioned particulars are considered; in
those with lung involvement, radiographic features progress
with the disease and peak 10-12 days from symptom onset.P
Resolution is however prolonged unlike leptospirosis; even
1 and a 1/2 months after discharge close to fifty percent of
patients have an abnormal chest radiograph.”? And in the long
term, the prevalence of radiological abnormalities following
COVID-19 remains unknown.P Regarding the duration of
steroids, most studies recommend short-term usage of not more
than 10 days.”**

Primary care providers and family physicians working in the
tropical setting will have to consider COVID-19 too when they
encounter a case with AFIL. A high index of clinical suspicion
will be required due to the clinical similarities, especially in the
initial stages. In the case of leptospirosis, effective antibiotics are
available and have to be used eatly in the illness itself to offset
the onset of complications. Likewise, in the appropriate clinical
setting, early use of monoclonal antibodies will be life-saving
in the case of COVID-19.”" The challenge before the primary
physician will be to distinguish between the two, early in the
illness itself.

Conclusion

COVID-19 is not going to go any too soon. And, physicians
practicing in tropical regions have yet another disease to decipher
in the setting of AFI. Leptospirosis is a disease that causes
AFT and in the initial stages of illness, the clinical picture may
mimic COVID-19; and vice versa too. Though these ate two
different diseases, one of which has a virus and the other a
bacterium as its cause, both of them show a similar life-saving
response to steroids, the common factor in the pathogenesis
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being the cytokine storm. Primary care physicians in tropical
areas of the world should be aware of the similatities between
these two diseases, especially the initial clinical presentation, the
pathogenesis, and the response to steroids. And, it need not be
emphasized more how important it is to distinguish between
these two illnesses in the initial phase of the illness itself.
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