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ARTICLE INFO ABSTRACT

Keywords: Concerns have been mounting regarding the underdiagnosis of HIV among respiratory co-
HIV infections associated with the COVID-19 pandemic. The delay in recognizing HIV/AIDS may be
PJP attributed to the similarities in clinical, laboratory (lymphopenia) and imaging presentations,
gl(\)/l\\//ID-w which are typical for advanced AIDS but could also be indicative of a COVID-19 infection.
Lymphonenia Herein, we present a case of a 38-year-old ultraorthodox Jew with a late diagnosis of AIDS in

ymphop
Underdiagnosis the context of COVID-19 infection. This occurred after several months of recurrent respiratory

infections compounded by SARS-COV 2 infection, during which no HIV testing was conducted. As
a result, a cascade of various opportunistic infections ensued, leading to an extended hospitali-
zation period, ultimately culminating in the patient’s demise despite receiving optimal treatment.

1. Introduction

While HIV diagnosis is widely availed worldwide, there is still a deferment of diagnosis in individuals who do not belong to classical
risk groups, particularly in conservative communities where awareness is limited due to a lack of sexual education and scarce
information.

As 30% [1] of AIDS cases presenting with respiratory manifestations, concerns have arisen regarding delays in diagnosing HIV and
respiratory coinfections during the COVID-19 pandemic. The delay may arise from the resemblance of clinical and imaging pre-
sentations, as well as from lymphopenia, which is typical for advanced AIDS but could also be indicative of COVID-19 infection.

Here, we present a case of a 38-year-old ultraorthodox Jew with a late HIV diagnosis after experiencing several months of recurrent
respiratory infections. No HIV test was performed during this time, and the patient presented with co-infections of SARS-CoVs, and
Pneumocystis jirovecii, leading to an extended hospitalization course that, unfortunately, resulted in death.
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2. Case presentation

A 38-year-old ultra-orthodox Jewish male was initially diagnosed as suffering from an asymptomatic COVID-19 infection, given
contact with a patient and confirmation by a PCR test (Fig. 1A). After four months, he presented with atypical community-acquired-
pneumonia (CAP) and received oral treatment comprising cefuroxime and azithromycin. Following this treatment and a seemingly
uneventful recovery, he experienced another episode of CAP three months later, for which he was retreated with antibiotics. As he did
not improve clinically, he was evaluated by a pulmonologist who referred him to preform chest computed tomography and hema-
tological consultation due to neutropenia and lymphopenia. One week later, due to persistent clinical symptoms with a fever spike of
39.0°c, he was reassessed in the emergency room and diagnosed with a recurrent COVID-19 infection (Cycle threshold (CT) value of
20). Since his oxygen saturation was within normal limits, and pulmonary embolism was ruled out by computed tomography pul-
monary angiography, he was advised to continue home quarantine for 10 days. Regrettably, two weeks later, his clinical symptoms
have worsened, leading to his admission to the COVID unit.

Upon his admission (Fig. 1B) the patient was afebrile, featured a normal blood pressure (105/69 mmHg), but presented with
tachypnea at a rate of 32 breaths per minute, and was desaturated (85%0; at room air) necessitating oxygen support, first through a
nasal cannula and then via a facial mask. The physical examination revealed diffuse bilateral crepitation. Laboratory tests indicated a
mild leukopenia (white blood cell count of 3.1K with a low lymphocyte count (300) and a normal neutrophil count (2500), normocytic
anemia with a hemoglobin level of 11.8 GR%, and elevated C-reactive protein (14.75 mg/dL, normal <0.5), ferritin (1353 ng/mL,
normal range 22-322), and d-dimers (1.52 mg/L, normal 0-0.44). A second PCR test for COVID-19 was positive, (CT value 27.2) while
chest radiography revealed diffuse bilateral infiltrates, most pronounced in the lower lobes (Fig. 2A).

The patient’s condition was classified as severe COVID-19. He received dexamethasone as treatment and did not receive Remdesivir
due to his long-standing illness. Given the atypical clinical course and severity of his second COVID-19 episode, he was evaluated for
immune deficiency, with HIV coming back positive. Further evaluation noted no CD4 cells at peripheral blood, coupled with a HIV
viral load (VL) of 255,000 copies/ml. Despite convalescent plasma not being proven beneficial in immunocompetent COVID-19 pa-
tients, the patient was administered two units of convalescent plasma due to his severe immune suppression and very low anti-S titer
(119.8 AU/ml, positive >50 AU/ml). Chest computed tomography scan initially indicated infiltrates related to COVID-19 (Fig. 2B-D),
but later reevaluated to feature specific radiological findings (peri-hilar predominance and basal sparing) suspicious of atypical
pathogens such as Pneumocystis jirovecii (PJ). Bronchoscopy confirmed the presence of multiple silver-stained cysts of PJ in the
bronchoalveolar lavage (BAL) fluid (Fig. 3A-B). Galactomannan in the lavage fluid was negative, and CMV viral load was 8700 copies/
ml but was negative in peripheral blood. Following bronchoscopy, the patient’s condition deteriorated, and he became hemody-
namically unstable, confused, and increasingly desaturated, requiring higher respiratory support through high-flow nasal cannula
(HFNC) with 65% oxygen. He was transferred to the COVID-ICU and treated with a high dose of trimethoprim-sulfamethoxazole,
fluconazole, vancomycin and meropenem. Two days later, as cultures did not indicate any another pathogenic growth and his con-
dition stabilized, all treatments were discontinued, except for trimethoprim-sulfamethoxazole and steroids. A week later, antiretro-
viral therapy-bictegravir/emtricitabine/tenofovir/alafenamide (Biktarvy) was initiated, resulting in transient clinical improvement
followed, 5 days later, with progressing respiratory distress (necessitating a maximal HFNC support with a PaO2 of 75 mm), agitation,
reemerging fever and further elevation of CRP. SARS-CoV2 viral load (VL) did not improve (CT value 21.5), leading to the admin-
istration of two additional units of convalescent plasma and a 10-day course of remdesivir, which did not favorably impact the SARS-
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Fig. 1. Time line of the clinical course. (A) Course before admission, (B) course from admission to death.
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Fig. 2. Imaging-Chest X-ray and CT scan of the lung upon patient admission (A to D), indicating bilateral consolidations which worsened two weeks
later (E to H).
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Fig. 3. Pathology-Bronchial lavage specimen was examined using Papanicolaou and Grocott methenamine silver stains. (A) Papanicolaou stain
shows distinctive casts of frothy proteinaceous debris containing collections of encysted sporozoites. Scale bar = 10 pm. (B) Grocott methenamine
silver highlights numerous crescent-shaped cysts containing a nucleolus, diagnostic of pneumocystis carinii pneumonia. Scale bar = 10 pm.

CoV2 viral load. Respiratory failure ensued, requiring mechanical support, and chest radiography was notable for a worsening lung
consolidations (Fig. 2D-H). The patient was empirically treated for CMV with Ganciclovir, coupled with high-dose solumedrol for
suspected immune reconstitution inflammatory syndrome (IRIS), or SARS-CoV2 related inflammation. A day later, he was found to be
viremic with 200,000 copies of CMV per ml, treated by nitric oxide and proning to improve oxygenation and ventilation, but did not
improve. A ventilator associated pneumonia resulted in multidrug-resistant Klebsiella pneumonia sepsis, which was treated with broad-
spectrum antibiotics (meropenem & colistin) for 10 days. Despite some clinical and laboratory improvement, the patient continued to
experience severe respiratory failure, partly due to progression into fibrotic stage COVID-19, and gradually developed multi-organ
failure including renal, gastrointestinal tract, and bone marrow dysfunction, leading to the patient’s demise 53 days after admission.

3. Discussion
3.1. HIV and COVID 19

Interaction between COVID-19 and HIV infections has been the subject of intense investigation over the past 2.5 years, aiming to
determine whether HIV is a risk factor for increased mortality from COVID-19, and identifying risk factors in HIV patients for the

development of severe COVID pneumonia. Sigel et al. [2] assessed 88 people living with HIV (PLWH) who were hospitalized due to
COVID-19 during a 5-week period in 2020 in New York. No differences in outcome were noted between admitted PLWH and the
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case-control group, suggesting that the outcome for HIV patients infected with SARS-CoV2 may not be different from that of the
general population.

A year later, Geretti et al. [3] reviewed the medical records of 122 PLWH in the UK who were admitted to the hospital with COVID
pneumonia. Demographics and outcomes wee compared to a control group of 47,400 HIV negative individuals admitted with COVID
pneumonia. Analysis revealed that COVID-19-admiteed PLWH were significantly younger, had fewer co-morbidities, and presented
with more systemic symptoms as compared to infected HIV-negative controls. After adjusting for age, the risk of mortality was found to
be 47% higher in the HIV group.

3.2. Similarity of PJP and SARS-CoV2

Pneumocystis jirovecii (PJP) is a well-known pathogen causing opportunistic infections in HIV patients and is considered the most
common life-threatening pulmonary infection in AIDS. PJP and COVID-19 often have similar presentations and may overlap in im-
aging studies [4] (Fig. 4A—C and D-F respectively). Additionally, both infections are associated with lymphopenia (80% in COVID-19
[5] and 49.1% of HIV [6]). As a result, PJP infection may be masked, especially in immunosuppressed patients, upon co-infection with
SARS-CoV-2.

Mang [7], Baht [8], Broadhurst [9], Anggraeni [10], Rubiano [11] and Blanco [12] reported cases similar to ours, stressing the
possibility of a delayed HIV and PJP diagnosis, masked by SARS-COV-2 infection. Coleman et al. [4] described a case of a
well-controlled HIV patient who was initially diagnosed with PJP, thereby missing the COVID-19 co-infection diagnosis, which was
later made using a multiplex PCR. Cases of COVID-19 and PJP coinfection in non-immune suppressed patients (not treated with
steroids due to COVID-19) [13], indicate that immune suppression and dysregulation induced by SARS-CoV-2 [5] may play a
contributing role in the pathogenesis of PJP. Additionally, the British guidelines by the National Institute for Health and Care
Excellence (NICE) recommend HIV testing in all hospital admissions for suspected CAP and in anyone with suspected PJP. As these
admitted patients are likely to be also suspected to be suffering of COVID-19, the British HIV Association (BHIVA) has called for HIV
testing of all suspected COVID-19 cases requiring hospitalization [14].

3.3. CMV and AIDS

The role of CMV as a primary pulmonary pathogen in AIDS patients is controversial [15]. Paradoxically, CMV virions are found in
respiratory secretions of 19%-43% of HIV patients, and in 37%-53% of patients suffering of PJP. As lung tissue damage is not pro-
portionally associated with CMV titers [16], CMV identified in respiratory secretions is considered a bystander in AIDS patients, thus

Fig. 4. COVID19 vs PJP imaging. A comparison of chest imaging of the index patient (A-C) and a different COVID 19 patient (D-F) illustrating the
central predominance of PJP infiltrates and the peripheral predominance of SARS-CoV-2 infiltrates. A + D-AP chest X rays, B + E chest CT (coronal),
C + F (sagittal).
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the American guidelines recommend searching for a more likely causative pathogen in this context [17]. In contrast of other
immunosuppressed patients, such as solid organ and hematological stem cell transplant recipients, targeted anti CMV treatment re-
mains debated in HIV patients.

3.4. HIV late presenters

Means of making an earlier diagnosis in this case included testing of the patient’s wife (diagnosed as HIV+ in parallel to the patient)
during her previous pregnancies, 10 and 5 years earlier. Only recently has the Israeli Ministry of health recommendations been adapted
to the global WHO recommendation of screening every pregnant woman for HIV infection, regardless of risk factors. Levy et al. [18]
reported in a retrospective observational Israeli cohort study, that 33-4% of newly diagnosed HIV between 2010 and 2015 were late
presenters (LP-CD4 less than 350 cells/pL) and 16% featured an advanced HIV-related disease. Age above 50 and heterosexuality were
risk factors for a delay in diagnosis. For 47 patients who were diagnosed with AIDS, there were overall 65 episodes of missed op-
portunities of diagnosing HIV in the 5 years preceding diagnosis. Similar observation were made by Powell et al. Much higher rates of
HIV late presenters were reported during 2011-2020 by the European Centre for Disease Prevention and Control in Albania (69%)
Armenia (62%) Denmark (61%) and Italy (60%) [19]. The late presentation resulted in a higher adjusted mortality rate ration of 1-71
and a 9-fold higher incidence of AIDS-events/deaths within 1 year of HIV-diagnosis [20]. Israel constitutes of a mosaic of religions and
cultures, characterized by two large conservative communities-religious Jews (composed of ultra-orthodox, religious, or traditional
communities) and local Arabs. In these communities, HIV awareness is limited owing to a lack of sexual education and deterred in-
formation, attributing two additional risk factors for late HIV diagnosis. As universal screening is not cost effective in these com-
munities due to low endemicity,improving physician awareness to HIV, while accounting for cultural sensitivities, may optimize HIV
eradication efforts.

Informed consent was obtained from the wife of the patient, as the patient had passed away.

4. Conclusion

Underdiagnosis of HIV in the context of co-occurring respiratory infections pose a substantial challenge during the COVID-19
pandemic, due to similarities in clinical, laboratory, and imaging presentations, resulting in a delayed diagnosis, prevention, and
treatment of HIV [14]. More vigorously HIV screening of every atypical pneumonia or admitted case of COVID19 as suggested NICE
and BHIVA is needed [14]. HIV underdiagnosis is especially prevalent among individuals who do not fit into the typical HIV risk
groups, and those belonging to conservative communities whose awareness of HIV remains limited. Improving physicians’ awareness
of subtle and early manifestations of HIV may enable earlier diagnosis and treatment, thus preventing further transmission and clinical
complications.
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