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Abstract: We present the case of an HIV-positive man diagnosed with multicentric Castleman disease (MCD) associated with human
herpesvirus 8 (HHVS) infection, complicated by renal failure. This subtype of an otherwise rare disease is a complication of HIV and
HHVS infection. The diagnosis and management of HHV8-MCD in the developing world is challenging—in part due to its rarity, but
largely due to the limited access to histology and other laboratory services. Our case presented with a confusing constellation of
symptoms and was diagnosed with MCD on histology. Here we discuss the epidemiology, pathogenesis, diagnosis, and treatment of
HHV8-MCD in the context of HIV infection in a resource-limited setting, in the hope that greater awareness will lead to more prompt
recognition.
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Introduction

Castleman disease (CD) is a group of rare lymphoproliferative disorders that vary in severity and cause. Unifocal CD is
a benign condition that presents in a single lymph node, typically in the mediastinum, and is of unknown etiology.'
Multifocal CD (MCD) arises in many lymph nodes and is accompanied by a constellation of other symptoms depending
on the cause. MCD can be associated with human herpesvirus 8 (HHVS, also called Kaposi sarcoma herpesvirus 8,
KSHYV) or arise idiopathically (iMCD). The HHV8-associated subtype is the most common form in Malawi, where levels
of HIV and HHVS in the community are high.?

Epidemiological studies of this HHV8-MCD are lacking, especially in sub-Saharan Africa, where the prevalence of
HHVS is the highest,” and access to diagnostic pathology is often limited.? In developed nations, where HIV rates are
low, incidence of MCD is estimated to be between 1 in 5 million to 1 in 25 million person years," with HHV8-MCD
representing less than 1% of cases.’

Incidence of HHV8-MCD appears to be increasing proportionally to antiretroviral therapy (ART) coverage, particu-
larly highly active ART (HAART).* This stands in stark opposition to the observed decrease in the incidence of other
HIV-associated lymphoproliferative disorders such as Kaposi sarcoma’ and non-Hodgkin lymphoma,® which reliably fall
in both incidence and prevalence with the introduction of ART. A cohort study from the United Kingdom showed
a dramatic increase in incidence of HHV8-MCD from 0.58 cases per 10,000 patient-years in the pre-HAART era to 8.3 in
the later HAART era. In the same period, the incidence of Kaposi sarcoma fell from 520 to 63.2. Similar case reports
demonstrate rising numbers of MCD in HIV-positive patients in both developed’ and developing nations,® and some
authors have suggested a causal link between ART coverage and the increase in incidence—namely that HHV8-MCD
could be an outcome of immune reconstitution inflammatory syndrome.’

The pathogenesis of HHV8-MCD usually involves infection with both HIV and HHVS.'® Uncontrolled proliferation
of HHVS in the lymph nodes of immunocompromised people results in the transcription of a viral homologue of
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interleukin-6 (IL-6). This stimulates other lymphoid cells to secrete vascular endothelial growth factor (VEGF), which
promotes angiogenesis and further release of IL-6, culminating in the “multicentric angiofollicular hyperplasia” of
lymphoid tissue and elevated risk of malignant transformation. This IL-6 mediation is the very same mechanism behind
the development of Kaposi sarcoma from the lymphatic endothelium.’

Common signs of HHV8-MCD include fever, peripheral lymphadenopathy, splenomegaly, and Kaposi sarcoma.'!
Laboratory abnormalities include an elevated CRP, derangement of liver and renal function tests, and indications of
autoimmune hemolytic anemia.'®

The mainstay of treatment for any MCD is rituximab, usually in a 4-week regimen.'>'? However, for patients with
concomitant end-organ damage or extensive Kaposi sarcoma, then the addition of a chemotherapy agent such as
doxorubicin or etoposide is recommended."'* Prognosis for those in settings with access to rituximab is good: 5-year

survival rates for patients on rituximab-only or rituximab-etoposide combination therapy approaches 90%.'":'?

Case Report

Our mission hospital serves approximately 650,000 people in Mulanje and surrounding districts in Southern Malawi. The
prevalence of HIV in our area is 15.6%—significantly higher than the incidence for the Southwestern region (13.3%) and
higher still than the Malawian national average (8—9%). Access to free antiretroviral therapy (ART) since 2004 and good
levels of adherence have effected a substantial reduction in transmission and mortality from the virus.'*'>

A 45-year-old HIV-positive man presented to our hospital with a weeklong history of shortness of breath, productive
cough, and fever. He was diagnosed with HIV-1 in 2010 and had been receiving efavirenz/lamivudine/tenofovir until
2019, when he was switched to tenofovir/lamivudine/dolutegravir, according to Malawi standard policy. He also had
a recent background of extrapulmonary tuberculosis, diagnosed at another center by positive urine lipoarabinomannan
(LAM) and pericardial effusion on ultrasound. He was on his 3rd month of tuberculosis treatment.

On examination, he was pale, febrile at 38.1°C, tachycardic at 114 beats per minute, and hypotensive (88/56 mmHg). He
had palpable lymphadenopathy in the posterior cervical region, bilaterally, measuring approximately 3x2cm and 1x1 cm. The
nodes were mobile, non-tender, and rubbery. He was mildly tender in the epigastrium and had splenomegaly palpable at 8 cm
below the costal margin. Laboratory abnormalities included a microcytic anemia, renal failure, hyperbilirubinemia and
elevated total protein. Laboratory results are presented in Table 1. His viral load was undetectable, and his CD4 count was
219. A chest x-ray showed bilateral hilar lymphadenopathy and an obscured right cardiac border (Figure 1). An ultrasound
showed hepatomegaly of 8cm, mild splenomegaly of 14.4cm, slight pericardial effusion, left-sided pleural effusion, and
increased renal echogenicity. There was no free fluid in the peritoneum. A sputum smear showed no acid-fast bacilli and
GeneXpert for TB was also negative. Urine LAM was not repeated because it was previously positive. The differential
diagnosis for this patient was lymphoma or TB lymphadenitis, and a lymph node biopsy was performed.

Table | Full Blood Count and Renal Function Tests at the
Time of Admission

Test Result Reference Range
Full blood count
Hemoglobin 55¢g/L 13.5-17.5 g/dL
Mean corpuscular volume | 69.5 fL 80-100 fL
White blood cells 3.8 x10%/L 45-11.0 x 10°L
Lymphocytes 1.0 x10%/L I—4 x 10°/L
Granulocytes 2.4 x10°/L 1.5-8.5 x 10%/L
Platelets 152 x10%L | 150-400 x 10°/L
(Continued)
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Table | (Continued).

Test Result Reference Range

Renal function

Creatinine 712umol/L 59-104 pumol/L
Urea 43mmol/L 3.5-18 mml/L
eGFR 8.8 >90

Liver function tests

Bilirubin (direct) 19.1pmol/L <5.1pymol/L
Total protein 10.7g/dL 6-8g/dL
AST 11.2U/L <45 U/L
ALT 4.2U/L <45 U/L
LDH 243.4U/L 120-250 U/L
Viral load Undetectable

CD4 count 219

While awaiting biopsy results, the patient developed confusion and a decreasing level of consciousness. Differential
diagnoses of his confusion included cryptococcal and tuberculous meningitis, acute bacterial meningitis and HIV-
associated or uremic encephalopathy. A lumbar puncture was performed and ruled out bacterial, cryptococcal and
tuberculous meningitis (WBC negative, RBC negative, no organisms seen on Gram stain, glucose 110mg/dL, protein
negative, no cryptococci seen on Indian ink, AFB negative, cryptococcal antigen negative). Meanwhile, the patient

Figure | Chest x-ray on admission showing bilateral hilar lymphadenopathy.
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developed an oxygen requirement and was started on 5L/min via nasal prongs. The hypoxia was likely caused by the
anemia and additional kidney failure. The new confusion was ascribed to uremic encephalopathy.

Given the probability that the renal injury was related to tenofovir DF toxicity, his ART regimen was changed to
abacavir/lamivudine/dolutegravir in line with local HIV treatment guidelines and over the next 17 days, the creatinine fell
to 336pumol/L (eGFR 21.0). The patient received a total of 5 units of blood to address the anemia.

Biopsy results were returned as MCD—with the pathologist noting the characteristic “onion skin” appearance. His
confusion and respiratory symptoms abated, and he was able to be discharged. Unfortunately, access to rituximab—the
core of pharmacological therapy for MCD—is limited in Malawi. Nonetheless, the patient was referred to the oncology
unit at a tertiary center where he received one cycle of cyclophosphamide, vincristine sulphate, and prednisone (CVP),
and two cycles of cyclophosphamide, doxorubicin hydrochloride, vincristine sulphate, and prednisone (CHOP) at three
weekly intervals. At follow-up, a left ventricular wall abnormality was noted on cardiac echo (ejection fraction 48%), and
so doxorubicin was omitted from subsequent cycles. At the time of writing (5 months after index admission), the patient
is doing well, and most of the involved lymph nodes have regressed.

Discussion

This case presented a diagnostic challenge; primarily due to the rarity of MCD, partly due to the confounding influence
of the uremic encephalopathy on the diagnostic process, and also due to the reduced availability of diagnostic tests in our
region.

The diagnostic challenge in this case first required the elimination of non-lymphoproliferative disorders from the
differential, such as TB lymphadenitis. Given our patient was known to have extrapulmonary TB, the normal “rule out”
diagnostics (such as urine LAM) were unlikely to be useful. The clue may lie in the pattern of lymphadenopathy: TB
lymphadenitis is more likely to present unilaterally (often a single node),'® while HHV8-MCD and the other HIV-
associated lymphoproliferative disorders are more often present bilaterally, involving multiple nodes.'”

The second challenge was determining which lymphoproliferative disorder was responsible for the presentation,
considering the HIV status of the patient, his viral load, and CD4 count. The diagnosis of any MCD in an HIV-positive
individual should be performed alongside the exclusion of other lymphoproliferative disorders, such as Hodgkin and non-
Hodgkin lymphoma (NHL), which can present very similarly. Incidence of NHL incidence rises proportionately to
increasing viral load, and fall proportionally with increasing CD4 count,® while the effect of viral load and CD4 count on
the incidence of Hodgkin lymphoma appears weaker.'® Interestingly, HHV8-MCD incidence increases with CD4 count
and falls with viral 10ad4—perhaps serving as a clue in the diagnosis of our case, whose CD4 count was 219 and his viral
load was undetectable.

To distinguish definitively between these HIV-associated lymphoproliferative disorders, an excisional lymph node
biopsy was required. Histopathologically, HHV8-MCD is of the “plasma cell type” of Castleman disease, in which the
lymph node germinal center displays hyperplasticity, and the mantle zone shows concentric rings of small plasmacytes,
giving an “onion skin” appearance."'* In addition, immunohistochemistry staining of the lymph node for HHVS’s
latency-associated nuclear antigen (LANA) protein will be positive.

Traditionally, diagnosis of HHV8-MCD required fulfilment of one of two diagnostic criteria: the first devised by the
National Cancer Institute (NCI) in 2004,"° and the second by the French Agence Nationale de Recherche sur le SIDA
(ANRS) in 2007'? (see Table 2, where asterisks have been placed next to each criterion that our patient met).

Reliance on laboratory values such as CRP to form a diagnosis may prove difficult in low-income settings such as
ours. Our case met the clinical and laboratory criteria of the NCI, and both clinical criteria of the ANRS, but failed to
meet either criteria in totality, as we are unable to measure CRP at our hospital. Bower et al applied the two diagnostic
criteria to a case series of 75 patients with HIV-associated MCD and found the specificity of the NCI and ANRS criteria
to be 92% and 81%, respectively. The authors suggest that rather than relying on the “cumbersome” criteria, a simple
triad of ‘histopathological findings, detectable plasma HHV-8, and B symptoms’ is adequate.”® Furthermore, while CRP
is sensitive,”! it has been shown by small case series to be non-specific for HHV8-MCD.**** HHV-8 serological testing
appears to be available in our region, albeit in a research capacity;** to our knowledge HHV-8 testing is not used
clinically. Serological testing may be precluded by cost and access to polymerase chain reaction (PCR) infrastructure.
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Table 2 A Comparison of the Diagnostic Criteria for HHV8-MCD (Adapted from®°).
Criteria Met by Our Patient are Denoted with *

NCI Criteria ANRS Criteria

CRP >3mg/L not attributable to another cause, | CRP >20mg/L not attributable to another cause,
And at least | clinical symptom: And fever*,

® Fatigue And at least 3 of the following clinical features:

® Thrombocytopenia (<100 x10%/L)
® Hypoalbuminemia (<35g/L)

Central neurological symptoms*

Jaundice*

® Fever or night sweats* ® Peripheral lymphadenopathy*
® Weight loss ® Splenomegaly*
® Respiratory symptoms* ® Oedema
® Gastrointestinal symptoms ® Pleural effusion*
® Neurological symptoms™* ® Ascites
® Oedema or effusion ® Cough
® Rash ® Nasal obstruction
And at least | laboratory abnormality: ® Xerostomia
® Anemia (Hb <I2g/dL)* ® Rash

.

°

.

Autoimmune hemolytic anemia

Instead, researchers in resource-limited settings have found that the addition of HHV8’s LANA to the immunohisto-
chemical staining panel for biopsies of lesions suspicious for Kaposi sarcoma (a related HHV-8 associated pathology) is
a cost-effective measure.”” Both HHVS serology and LANA staining are highly sensitive but have the drawback of poor
specificity in regions where HHV8 prevalence is high.?® Our case suggests that expanded use of either HHV-8 serological
testing or LANA immunohistochemical staining may be warranted in regions like ours.

Histopathology may present a challenge in resource-limited settings such as Sub-Saharan Africa. While access to
these services in our region—Malawi—is present, turnaround times are often slow,”’ and the expertise is centered around
more common cancers,”® rather than rarer diagnoses such as MCD. One recent study sought to improve histopathological
diagnosis of lymphoproliferative disorders; Montgomery et al set up a targeted pathology laboratory in Lilongwe, staffed
by Malawian pathologists, and using a small number of readily available immunohistochemical stains demonstrated
excellent diagnostic concordance (>95%) with independent analysis in a high income setting (United States).>” This
research demonstrates that low-income countries such as Malawi can cheaply and effectively utilize histopathology for
rapid diagnosis of lymphoproliferative disorders such as MCD. Our case further supports this notion—the histopatho-
logical diagnosis was made within 2 weeks of presentation to our hospital.

Ideally, this patient would have received rituximab. In areas such as ours, where access to rituximab is limited,
prognosis is poor. In a small Malawian case series published by Gopal et al, all 6 patients with MCD had died within 6
months of diagnosis.>® These patients were either untreated or received systemic chemotherapy.

This case highlights the challenges faced by patients and carers concerning complications associated with advanced
HIV in Malawi. With increasing ART coverage, clinicians in Sub-Saharan Africa can expect to see increasing numbers of
patients with HHV8-MCD. However, this case demonstrates that effective diagnosis is possible in low-income setting:
the definitive diagnosis in our case required only histological analysis of a lymph node biopsy and was made within two
weeks of presentation. We suggest that clinicians working in settings like ours need not despair at a lack of available
blood tests, as our case demonstrates that a diagnosis can be made without conforming to the established diagnostic
criteria. We advocate for further work to be undertaken to improve access to diagnosis and treatment for rare HIV

complications that are common in low-income countries.

Data Sharing Statement

All data related to the case is presented in the manuscript.
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