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ABSTRACT

Strongyloides hyperinfection and disseminated infections are usually associated with immunosuppression; these severe man-
ifestations occur in a minority of cases. The use of immunosuppressants such as corticosteroids and Baricitinib for treating
COVID-19 pneumonia can be responsible for patients’ immunosuppression and cause Strongyloides hyperinfection syndrome.
The chance increases when the patient belongs to countries or regions where chronic infection with Strongyloides is more prev-
alent. This case report describes the clinical scenario of a 78-year-old man from southeastern Bangladesh who was initially
diagnosed with COVID-19 pneumonia. His condition improved after receiving corticosteroid therapy for approximately 1 month
at various doses and Baricitinib therapy for more than a week due to moderate-to-severe COVID-19 pneumonia. Approximately
2months later, he presented with low-grade fever, diarrhea, and itching throughout the body. Blood analysis revealed eosino-
philia; stool examination revealed Rhabditiform larvae of Strongyloides stercoralis. The patient was diagnosed with Strongyloides
hyperinfection syndrome and treated with Albendazole and Ivermectin. His clinical condition gradually improved, and he was
discharged from the hospital. The stool sample was sent for a repeat microscopic examination after 14 days, which yielded a
negative result. Clinicians should be more vigilant while prescribing corticosteroids and other immunosuppressants for a pro-
longed period. Proper screening to identify asymptomatic cases of strongyloidiasis, followed by empirical treatment of screening-
positive cases, prompt detection, and management of severe manifestations, is crucial to reduce further morbidity and mortality
related to Strongyloides stercoralis.

Taxonomy Classification: Infectious Diseases, Public Health, Gender, Family Planning/Reproductive Health

1 | Introduction Strongyloides is most prevalent in Southeast Asia [1]. There are

several routes for transmission and multiple forms of disease
Strongyloides stercoralis, a soil-transmitted helminth mostly manifestation, including acute, chronic, and hyperinfection
prevalent in tropical and subtropical regions with unsatisfac- syndrome [2]. Clinical manifestations of the infection include
tory sanitation systems, has been estimated to affect more than a wide range from being asymptomatic to various symptoms,
600 million people worldwide [1, 2]. Among the WHO regions, hiding the real burden of the disease [2, 3]. Hyperinfection

Abbreviations: ACE-2, Angiotensin-converting Enzyme - 2; ARDS, Acute respiratory distress syndrome; COVID-19, Coronavirus disease 2019; SARS-CoV-2, Severe acute respiratory
syndrome coronavirus 2; WHO, World Health Organization.
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Summary

« Immunosuppression following corticosteroids or
other immunosuppressants like Baricitinib can cause
opportunistic infection, and Strongyloides hyperin-
fection syndrome can be one of them.

Screening of patients from endemic countries world-
wide and appropriate empirical treatment before
immunosuppression are crucial to preventing hyper-
infection syndrome. Early detection and management
of severe manifestations are essential in mitigating
further complications.

does not always result in disseminated strongyloidiasis, espe-
cially if it is correctly identified and treated; however, dissem-
inated strongyloidiasis is a severe form of infection and, if not
adequately addressed, is associated with a high mortality rate
[4]. Immunosuppression following any condition or adminis-
tration of immunosuppressive drugs can lead to hyperinfec-
tion and disseminated infection among chronically infected
patients [3, 4]. As supported by several studies worldwide,
using corticosteroids, independent of their dose and duration,
is the most common trigger for Strongyloides hyperinfection
and accelerating dissemination [3, 5, 6]. The use of corticoste-
roids for a short duration, such as 6days or with a minimum
dose of 20 mg/day of Prednisolone, has been reported to cause
Strongyloides hyperinfection syndrome [2]. The concomitant
use of other immunosuppressive agents with corticosteroids
accelerates hyperinfection and dissemination, and in such
cases, attributing a direct causal association with a specific
agent becomes difficult [4].

Dexamethasone has been approved and commonly used in pa-
tients with moderate to severe COVID-19 to prevent cytokine
storms and the resulting ARDS, shock, and multiorgan fail-
ure, which can lead to death [7, 8]. Baricitinib, another drug
approved for COVID-19 treatment, is a reversible Janus kinase
(JAK) inhibitor that can interrupt cytokine release during
COVID-19 and hinder viral entry into host cells by blocking
the ACE2 receptor [9, 10]. Corticosteroids are strongly asso-
ciated with Strongyloides hyperinfection, and Baricitinib,
which has not yet been evidenced to be associated with hy-
perinfection, can still cause opportunistic infections [4, 9].
Therefore, the flare-up of strongyloidiasis is a concern in such
a situation. Several case studies of strongyloidiasis following
COVID-19 have been reported worldwide. However, to the
best of our knowledge, no case of strongyloidiasis has been
reported in Bangladesh.

As of September 30, 2,051,201 COVID-19 cases have been
confirmed in Bangladesh, and 29,499 deaths have been re-
ported [11]. Corticosteroids, including Methylprednisolone,
Dexamethasone, and Prednisolone, have been widely used in
Bangladesh in the case of hospitalized COVID-19 patients. The
chances of strongyloidiasis following immunosuppression are
greater among hospitalized COVID-19 patients in highly prev-
alent regions like Bangladesh, where the estimated prevalence
of Strongyloides stercoralis in 2017 was one of the highest, more
than 15% [1]. In addition, having widespread symptoms and a

resemblance to COVID-19-like manifestations [12] makes it dif-
ficult and can often cause delays in diagnosing and managing
such patients. This case is being reported to highlight the suspi-
cion, early detection, and prompt management of Strongyloides
hyperinfection syndrome and prevent its further dissemination
in countries like Bangladesh.

2 | Case History

A 78-year-old man from Cox's Bazar (southeastern part of
Bangladesh) was admitted to a hospital with complaints of fever
and a productive cough for 3days on April 10, 2021. His comor-
bidities included well-controlled hypertension, ischemic heart
disease, and benign prostatic enlargement (BPE).

A nasopharyngeal swab for SARS-CoV-2 came out positive on
the day of admission. The patient's laboratory results just after
admission showed a white blood cell count of 13.6 x 10°/L (refer-
ence range 4.00-11.00 x 10°/L), with 90% neutrophils (reference
range 40%-75%) and 8% lymphocytes (reference range 20%-50%),
and the C-reactive protein level was 39.00 mg/L (reference range
<6.0mg/L), D-dimer 1.02 pug/mL (reference range <0.5 ug/mL),
and serum ferritin 301.50 ng/mL (reference range for male 18.2—-
341.2 ng/mL). High-resolution chest computed tomography
showed multiple bi-basal ground glass opacities, and the patient
gradually started to require oxygen supplementation. Treatment
was commenced with intravenous Dexamethasone 6mg/day,
intravenous Remdesivir (100 mg) for 5days, and oral Baricitinib
(2mg) for 10days. The patient's oxygen requirement gradually
decreased from 10L/min via a face mask to maintaining oxygen
saturation in room air. With this gradual improvement, he was
discharged from the hospital 16days after admission with a ta-
pering dose of oral Dexamethasone for an additional 10 days.

The patient presented to the same hospital again 14days after
discharge, on April 30, 2021, with a high-grade fever [39°C] and
anorexia. History revealed that the fever was initially low-grade
and started just after the completion of oral Dexamethasone. On
admission, his biochemical test results showed a white blood cell
count of 11.2x10%/L with a neutrophil count of 70%, lympho-
cyte count of 8%, and eosinophil count of 2% (reference range
1%-6%). Additionally, his C-reactive protein count was 126 mg/L,
Serum ferritin was 637.40 ng/mL, and D-dimer was 1.22 pg/mL.
His oxygen saturation was also found to be fluctuating in room
air and gradually required 2 to 4L/min oxygen. Another naso-
pharyngeal swab for SARS-CoV-2 was done, and it turned out
positive again. Oral Prednisolone was commenced this time for
2weeks without antiviral and Baricitinib, considering COVID-19
re-infection. He gradually improved with this management and
was discharged 7 days after the second admission.

The patient was admitted again for the third time to a differ-
ent hospital, just 20days after his second discharge (May 28,
2021), with loose stool, whole-body itching, and low-grade
fever for approximately 3 to 4days. He was treated there for
loose stool, and then the patient was transferred to the pre-
vious hospital on June 2, 2021, where he had been admitted
during his first two episodes of illness. This time, the patient
had no oxygen demand.
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3 | Differential Diagnosis, Investigations, and
Treatment

After admission, his blood tests revealed a white blood cell count
of 26.5x 10°/L with an eosinophil count of 49%. Differential di-
agnoses included Strongyloides hyperinfection syndrome and
Ankylostomiasis. Stool routine microscopic examination was
advised. After collecting stool samples, wet mount slides were
prepared with normal saline and Lugol's iodine. These slides
were reviewed by the microbiologist, which revealed the pres-
ence of Rhabditiform larvae of Strongyloides stercoralis in the
stool (Figure 1). The Rhabditiform larvae were identified as
having a short esophagus and a notched posterior end. The pa-
tient was then diagnosed with Strongyloides hyperinfection syn-
drome following immunosuppressant therapy due to COVID-19.
Treatment was commenced with oral Ivermectin 200 ug/kg for
14days and oral Albendazole 400 mg on days 0 and 7.

4 | Outcome and Follow-Up

After 7days of treatment, the patient became asymptomatic and
was discharged from the hospital. A follow-up stool sample taken
after 14 days confirmed the absence of the parasite in the stool.

5 | Discussion

Our patient was diagnosed during the first illness with moderate-
to-severe COVID-19 pneumonia and required supplemental

v

oxygen, for which he was treated with intravenous corticosteroids
and oral Baricitinib. Corticosteroids and Baricitinib were approved
for patients with severe COVID-19 to prevent cytokine storms
[7, 8, 10]. However, using corticosteroids for a longer duration or
at a greater dosage can cause immunosuppression, resulting in
the reactivation of parasitic diseases; Strongyloides stercoralis hy-
perinfection is one such possibility, reported previously in multi-
ple case reports worldwide [12-14]. Our patient had suffered from
the same condition. Being immunosuppressed, associated with
COVID-19 treatment by corticosteroids and Baricitinib, and a res-
ident of tropical and subtropical regions such as Bangladesh, he
developed Strongyloides hyperinfection syndrome (SHS).

Several case studies worldwide reported severe manifestations
of Strongyloidiasis (Strongyloides hyperinfection syndrome
and disseminated strongyloidiasis) due to immunosuppression
associated with COVID-19 treatment [3, 12, 15-18]. We have
also found two case studies reported during the COVID-19
pandemic that were associated with other immunosuppressive
conditions, foretelling the chances of its flaring with immuno-
suppression following COVID-19 [19, 20]. Of the 17 reported
cases of Strongyloidiasis co-infection with COVID-19 pneumo-
nia, approximately 95% were treated with corticosteroids. In two
instances, Baricitinib was also used along with corticosteroids.
Table 1 outlines the comparisons of the previously published
Strongyloidiasis case reports in terms of immunosuppressants
used as part of COVID-19 treatment or other chronic conditions,
the interval between COVID-19 and strongyloidiasis symptoms
onset, the clinical manifestations, investigation findings, treat-
ment provided, and the patient’s outcome.

G- ‘ S

V. % Vb

FIGURE1 | Stool routine microscopic examination showing Rhabditiform larva of Strongyloides stercoralis.
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Based on previous case reports, it was evident that strongyloidi-
asis cases were more frequent among older adults and males; the
same was noticed in this case, too. This patient, as in other cases,
also received prolonged corticosteroids for more than a week
and developed hyperinfection [12, 17, 19, 20, 22, 24, 25, 27, 30].
Baricitinib was also prescribed with corticosteroids to treat
COVID-19 in our patient, as in the previous two cases [12, 21].
Clinical manifestations of this patient included fever, diar-
rhea, and itching, and 6 out of 17, 7 out of 17, and 6 out of 17
previous cases reported the same symptoms, respectively [3, 12,
15-19, 22, 23, 25, 27-29]. This patient's initial complete blood
count revealed leukocytosis and eosinophilia, aligning with
the previous 11 cases [12, 15-18, 22-24, 27, 29, 30]. Stool mi-
croscopy was advised upon suspicion, and Rhabditiform lar-
vae were found; the previous nine cases reported the same
[3, 15, 16, 18, 19, 22, 23, 27, 29]. Upon diagnosis, our patient was
treated with an oral combination of Ivermectin and Albendazole.
The previous seven cases of hyperinfection were treated with
the same regime [3, 17, 18, 22-24, 29], while others were treated
with Ivermectin alone [12, 15, 16, 19, 20, 25-28, 30]. As did this
patient, most of the previously reported cases survived and im-
proved gradually with timely diagnosis and treatment.

According to Buonfrate et al., the countries with the lofti-
est prevalence of Strongyloides were mainly in the Southeast
Asian, African, and Latin American regions [1]. Also, based on
pooled Strongyloides seroprevalence mentioned in a previous
study, migrants from these countries have a high prevalence
of Strongyloides, reinforcing the need to take appropriate mea-
sures to avert Strongyloidiasis-related complications associated
with immunosuppression [31, 32].

To mitigate the mortality and morbidity due to complications
related to strongyloidiasis, one possible strategy can be early
diagnosis and treatment of complications such as Strongyloides
hyperinfection syndrome. Delays in diagnosing hyperinfection
syndrome and its timely management can lead to complications
like disseminated infection and cause death, as happened in
one previously reported case [21]. However, a lack of clinicians’
awareness regarding the syndrome can be a contributing factor
[31]. Another crucial strategy can be conducting Strongyloides
screening before initiating immunosuppressant therapy of any
duration, especially for patients hailing from the endemic zones
[31, 33, 34]. Serological screening methods like IgG/IgM de-
tection by enzyme-linked immunosorbent assay (ELISA) and
Strongyloides antigen detection by rapid immunochromato-
graphic test (ICT) have previously been used as screening meth-
ods [35, 36]. Empirical Ivermectin therapy for screening-positive
strongyloidiasis patients before immunosuppression can be an
effective strategy to mitigate further complications [37].

This case report was intended to describe the case of a
Strongyloides hyperinfection resulting from corticosteroids
and Baricitinib used to treat COVID-19. Corticosteroids are
proven immunosuppressants, tending to cause hyperinfection.
However, two previous cases documented Baricitinib as an im-
munosuppressant, causing hyperinfection. Since, in both cases,
Baricitinib was used with corticosteroids, it is difficult to ascer-
tain if there is any causal relation between the use of this drug
and the development of hyperinfection.

Bangladesh has a high prevalence of Strongyloides stercoralis.
Yet, to the best of our knowledge, this is the first case report
of Strongyloides hyperinfection syndrome associated with
COVID-19 infection being reported. Several disease conditions
and medications, other than corticosteroids, can cause immuno-
suppression. So, this case study can make an excellent example
for clinicians from highly Strongyloides-prevalent areas, as well
as clinicians from overseas, having migrants from prevalent
countries, to rule out Strongyloidiasis through proper screening
and treat if necessary to prevent further complications.

6 | Conclusion

Clinicians should exercise a more cautious approach before
commencing any form of immunosuppressive treatment, as the
prevalence of chronic asymptomatic strongyloidiasis cases is
not insignificant, particularly in the endemic zone. Screening
for Strongyloides can be an effective tactic to identify asymp-
tomatic strongyloidiasis cases, and empirical treatment in posi-
tive cases might avoid severe manifestations like Strongyloides
hyperinfection syndrome and disseminated strongyloidiasis. If
presented with features consistent with hyperinfection, prompt
diagnosis, and treatment can prevent further progression to dis-
semination, eventually reducing morbidity and mortality associ-
ated with Strongyloides stercoralis.
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