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ÖZET
Farklılaşmamış bağ dokusu hastalığı; tanınan bir hastalık için tanı kriterlerini karşılamayan, sistemik otoimmün hastalık 
belirti ve semptomlarının varlığı ile karakterize edilen bozuklukları tanımlamak için kullanılmaktadır. Strongyloidiasis 
ise Strongyloides stercoralis’in neden olduğu ve yıllarca süren bir parazit infeksiyonudur. Bu yazıda, hiperinfeksiyon 
sendromu dışında pulmoner strongyloidiasis ile ortaya çıkan farklılaşmamış bağ dokusu hastalığı olan bir olgu sunuldu.
Anahtar sözcükler: pulmoner strongyloidiasis, farklılaşmamış bağ dokusu hastalığı, Strongyloides stercoralis

ABSTRACT
Undifferentiated connective tissue disease has been used to describe disorders characterized by the presence of systemic 
autoimmune disease signs and symptoms that do not meet the diagnostic criteria for a recognized illness. Strongyloidiasis 
is a parasitic infection caused by Strongyloides stercoralis that lasts for years. We present a case with the first discovered 
undifferentiated connective tissue disease presented by pulmonary strongyloidiasis apart from hyperinfection syndrome.
Keywords: pulmonary strongyloidiasis, undifferentiated connective tissue disease, Strongyloides stercoralis
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INTRODUCTION
Strongyloidiasis is a parasitic infection caused by Strongyloides stercoralis that lasts for years. It is found in tropical and 
subtropical regions (1). Skin contact with contaminated soil, as well as unsanitary settings, are risk factors for infection. 
In warm and damp soil, rhabditiform larvae can grow into filariform larvae that can enter human skin and travel 
through circulation to the lungs. Patients are often asymptomatic and capable of controlling larval growth. The parasite, 
on the other hand, is capable of autoinfection, which allows it to proliferate in the same host in the absence of further 
external infestation (2).

Autoinfection can result in a vast and widespread life-threatening parasite infestation known as hyperinfection synd-
rome (HS). Several organs might be involved in HS, but respiratory and gastrointestinal systems are affected in most 
cases. Strongyloidiasis is frequently difficult to diagnose in non-endemic areas (3). People with advanced age, malnut-
rition, immunosuppressive medications such as steroids, diabetes mellitus, and human T-cell lymphotropic virus type 
1 (HTLV-1) can develop HS (4).

Since 1980, the term ‘undifferentiated connective tissue disease’ (UCTD) has been used to describe disorders characte-
rized by the presence of systemic autoimmune disease signs and symptoms that do not meet the diagnostic criteria for 
a recognized illness. UCTD, like other connective tissue disorders, manifests itself in the middle years of life (5). UCTD 
may persist indefinitely for years. This is described in around 70% of the known cases in the literature. It may exhibit a 
spontaneous or drug-induced clinical regression or a gradual evolution to a recognized connective tissue disease, pri-
marily represented by systemic lupus erythematosus (SLE) (5,6).
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We present a case with the first discovered UCTD, which was presented 
by pulmonary strongyloidiasis without HS.

CASE
A 27-year-old male engineer was brought to the emergency department 
with complaints of fever, shortness of breath, and coughing up blood for 
14 days. The patient was not a known diabetic or hypertensive and was 
not on any medication in the recent past or at the time of admission. 

On examination, blood pressure was 120/80 mmHg, pulse rate 110/min, 
peripheral oxygen saturation (SpO2) 80% without oxygen, and respira-
tory rate 32/min. No abnormalities of the abdomen or central nervous 
system were observed. There were scattered crepitations in both infras-
capular areas and the right inframammary area. High-resolution chest 
CT (HRCT) showed bilateral ground glass opacities, which were more 
obvious in the posterior segment of the right upper lobe and middle 
lobe in addition to the bilateral interlobular septal thickening (Figure 1).

The biochemical parameters (random blood sugar: 135 mmol/L, albumin: 
3.4 mg/dL, serum bilirubin: 0.8 mg/dL, ALT: 15 U/L, creatinine: 1.2 mg/
dL, K: 4.3 mmol/L) were in normal limits. Complete blood count re-
vealed elevated white blood cells (WBC) (37 000/µL), platelets (127 000/
µL), and hemoglobin (10.4 g/dL). INR (1.1), D-dimer (0.2 g/L) and LDH 
(294 IU/L) were within normal limits. CRP (48 mg/L) and ESR (35 mm/
hr) were slightly elevated. PCR for COVID-19 was negative for twice.

His echocardiography was within normal limits apart from pulmonary 
systolic pressure of 45 mmHg. Screening tests for HBsAg and HCV an-
tibodies were negative. Based on history and HRCT findings, the patient 
was provisionally diagnosed as a case of mild COVID-19 infection. He was 
not given corticosteroid treatment during COVID-19 infection.  RT-PCR 
for COVID-19 was negative twice at 48 hours intervals. On day 4 of ad-
mission, screening tests for autoimmune disorders (ANA, anti-ds DNA, 
ANCA c, ANCA p, anti-cardiolipin antibodies, anti-basement membrane 
antibodies, direct and indirect coombs test) were negative apart from low 
C3 (30 mg/dL) and urine analysis revealed proteinuria (600 mg). However, 
during admission, WBC increased to 65 000 per microliter, then 130 000 
per microliter, with peripheral eosinophilia of 40%. An increase in WBC 
was associated with a drop in hemoglobin and platelets to 7.5 g/dL and 
40 000 per microliter, respectively. Peripheral blood smear, bone marrow 
aspiration, and biopsy revealed toxic granules, and hematological malig-
nancies were excluded. The rheumatology and immunology department 
diagnosed the patient as having undifferentiated connective tissue disease 
based on clinical and laboratory data. Corticosteroid (methylprednisolone 
500 mg IV daily for four consecutive days) was started for undifferen-
tiated connective tissue disease. The patient had diarrhea and a painful 
knee joint with limitation of activity during hospital admission. CT an-
giography of the abdomen showed patent abdominal vessels, and knee 
effusion was found in the knee ultrasound. Tropical disease consultation 
advised stool and sputum analysis to exclude parasitic infestations, espe-
cially with the presence of eosinophilia. Sputum and stool culture (single 
sample) revealed migratory tracts on agar plates, suggesting Strongyloides 
stercoralis infection (Figure 2). After extensively checking the possible im-
munocompromised condition of the patient, human HTLV-1 infection, 
HIV antibody, and immunoglobulin levels were negative. Albendazole 
(400 mg/day in divided doses for three days) was started, followed by 
improvement of clinical parameters of the patient (respiratory rate 20/
minute, SpO2 98% without oxygen) and laboratory parameters (WBCs 
10 000 per microliter, eosinophil 5%, CRP negative, ESR 5 mm/hr.). De-
spite these improvements in clinical and laboratory data, HRCT did not 
improve, and the patient developed neurological symptoms with an MRI 
diagnosis of autoimmune encephalitis.

DISCUSSION
The presence of larvae in stool specimens or respiratory secretions is 
always used to diagnose strongyloidiasis (7). S. stercoralis was not found 
in our patient’s stool or sputum. Stool examination sensitivity is limited, 
particularly in non-endemic areas (8). The migratory tract on the surface 
of the agar plate gave the first clue for diagnosis in this case. Cheong et al. 
(9) discovered one tract generated by larva migration pushing bacteria 
away from the initial culture lines on the surface of an agar plate, and S. 
stercoralis was further detected from the sputum and stool specimen. In 
Bae et al. (8), stool examination also failed to reveal S. stercoralis.

Ground-glass opacity and interlobular septal thickening were observed 
in our case, which are common findings on chest CT in pulmonary 
strongyloidiasis. This CT observation shows that alveolar hemorrhage 
might be employed as a possible marker for the shift from asymptom-
atic to symptomatic condition (4). The number of larvae in the host of 
HS patients constantly increases. As a result, numerous larvae penetrate 

Figure 1. The Initial CT of the Patient Shows Interlobular Septal 
Thickening, Right Upper Lobe Consolidations and Ground Glass 
Opacity.

Figure 2. Migratory Tract in Agar Plate of Sputum Samples
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through the alveolar membranes, causing massive tissue damage in some 
cases. This is thought to be the cause of bacterial pneumonia and alveolar 
hemorrhage (10).

Microfilariae move from pulmonary capillaries into the alveoli during the 
migratory phase. This migration frequently results in peripheral eosino-
philia. Eosinophilia of more than 5% has been documented in 65-90% of 
individuals, with a mean eosinophil percentage ranging between 13% and 
18% (10). Numerous studies have assessed the value of eosinophilia in the 
diagnosis of S. stercoralis. Loutfy et al. (11) showed that in patients with 
confirmed S. stercoralis infection, 82.6% of the patients had eosinophilia, 
suggesting eosinophilia as a potentially useful marker for the diagnosis 
of the infection. In our case, peripheral eosinophilia of 40% was found. 
However, the absence of eosinophilia is a poor prognostic indicator (12).

Immunocompromised patients are at risk of HS, in which the organism 
quickly proliferates and disseminates throughout the host. Yung et al. (13) 

described an atypical occurrence of HS in a patient receiving continuous 
corticosteroid therapy for systemic lupus erythematosus (SLE). Singh et al. 
(14) also described a case of hyperinfection with S. stercoralis presenting 
as acute abdomen in a known case of mixed connective tissue disorder 
on corticosteroid therapy.  In accordance with our case, Singh et al. (14) 
patient also showed negative stool microscopy, and a definitive diagnosis 
was done only on histopathology.

S. stercoralis hyperinfection was detected in a patient with rheumatoid 
arthritis who received immunosuppressive agents, including methotrexate 
and steroids. Stool and sputum parasitological examinations were also all 
positive for S. stercoralis larvae (15). Prior to starting immunosuppressive 
medication, it is critical to identify individuals who are at risk of infectious 
problems. The most well-known screenings are for latent tuberculosis 
infection (LTBI) and hepatitis B, whereas hepatitis C, human immuno-
deficiency virus (HIV), and Strongyloides infection should be examined 
on an individual patient basis (16).

Strongyloidiasis diagnosis could be challenging due to non-specific clinical 
features. Pulmonary strongyloidiasis should be included in the differential 
diagnosis of patients with undifferentiated connective tissue disease with 
ground-glass opacity and interlobular septal thickening in chest HRCT.
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