:\' frontiers

In Immunology

ORIGINAL RESEARCH
published: 20 July 2021
doi: 10.3389/fimmu.2021.677984

OPEN ACCESS

Edited by:
Mohamed-Ridha Barbouche,
Pasteur Institute of Tunis, Tunisia

Reviewed by:

Gail Faller,

Wits University Donald Gordon
Medical Centre, South Africa

Angela Migowa,

Aga Khan University Hospital, Nairobi,
Kenya

*Correspondence:

Michael J. Harrison
michael.john.thomas.harrison@
gmail.com

Specialty section:

This article was submitted to
Autoimmune and
Autoinflammatory Disorders,
a section of the journal
Frontiers in Immunology

Received: 08 March 2021
Accepted: 02 July 2021
Published: 20 July 2021

Citation:

Harrison MJ, Brice N and Scott C
(2021) Clinical Features of HIV
Arthropathy in Children: A Case
Series and Literature Review.
Front. Immunol. 12:677984.

doi: 10.3389/fimmu.2021.677984

Check for
updates

Clinical Features of HIV Arthropathy
in Children: A Case Series and
Literature Review

Michael J. Harrison ", Nicola Brice?® and Christiaan Scott??

! Fort Beaufort Provincial Hospital, Amathole District, Eastern Cape, South Africa, 2 Division of Paediatric Rheumatology,
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Background: HIV infection has been associated with a non-erosive inflammatory arthritis
in children, although few published reports exist. This study describes the clinical,
laboratory and imaging features of this noncommunicable disease in a series of HIV-
infected children in South Africa.

Methods: A database search was conducted to identify HIV-infected children enrolled in
a Paediatric Rheumatology service in Cape Town, South Africa between 1 January 2010
and 31 December 2020. Retrospective data were collected from individuals classified with
HIV arthropathy, based on a predefined checklist. Demographic, clinical, laboratory,
sonographic, therapeutic, and outcomes data were extracted by chart review. Descriptive
statistical analysis was performed using R (v4.0.3).

Results: Eleven cases of HIV arthropathy were included in the analysis. Cases
predominantly presented in older boys with low CD4+ counts. Median age at arthritis
onset was 10.3 years (IQR 6.9 — 11.6) and the male-female ratio was 3.0. The median
absolute CD4+ count was 389 cells/uL (IQR 322 — 449). The clinical presentation was
variable, with both oligoarthritis and polyarthritis being common. Elevated acute phase
reactants were the most consistent laboratory feature, with a median ESR of 126 mlL/h
(IQR 67 — 136) and median CRP of 36 mg/L (IQR 25 - 68). Ultrasonography demonstrated
joint effusions and synovial hypertrophy. Response to therapy was slower than has
generally been described in adults, with almost all cases requiring more than one
immunosuppressive agent. Five children were discharged in established remission after
discontinuing immunotherapy, however outcomes data were incomplete for the remaining
SiX cases.

Conclusions: In this case series, HIV arthropathy was associated with advanced
immunosuppression. Therapeutic modalities included immunomodulators and
antiretroviral therapy, which consistently induced disease remission although data were
limited by a high rate of attrition. Prospective studies are needed to define and understand
this HIV-associated noncommunicable disease.

Keywords: paediatric HIV, inflammatory arthritis, Africa, autoimmunity, non-communicable disease,
musculoskeletal manifestations
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INTRODUCTION

Autoimmune disease has been reported in the context of human
immunodeficiency virus (HIV) infection since the origin of the
HIV pandemic. The spectrum of HIV-associated rheumatic
disease has evolved over time, likely reflecting the effects of
antiretroviral therapy (ART) on survival and immunological
function (1-4). Variable prevalence rates (11 - 72%) have been
reported for musculoskeletal disorders in HIV-infected adults
(5-8). However, data are scarce for the paediatric population.

South Africa is positioned at the epicentre of the global HIV
pandemic, with a prevalence of 19% in adults and approximately
340,000 HIV-infected children (9, 10). The number of new
paediatric HIV infections decreased almost five-fold from 47,000
in 2010 to 10,000 in 2020, reflecting reduced vertical transmission.
However, a considerable treatment gap remains in the paediatric
population, with only 63% of HIV-infected children receiving ART
and only 46% of those on ART achieving viral suppression (11).
Despite this, mortality in HIV-infected children has declined
dramatically (12-14). As life expectancy in this high-risk group
increases, a greater number of children may present with rheumatic
sequelae of HIV infection and therapy.

HIV infection disrupts the immunological milieu, giving rise to a
broad spectrum of inflammatory and immune-mediated syndromes
(1-3). In the setting of advanced HIV infection, multiple immune
aberrations contribute toloss of self-tolerance. Proposed mechanisms
include the destruction of CD4+ T-lymphocyte populations,
autoreactive CD8+ T-lymphocyte responses, T-regulatory cell
dysfunction, exposure of autoantigens, B-lymphocyte activation,
generation of autoantibodies and immune complexes, molecular
mimicry, and direct viral invasion of immunologically active tissue
(1,15-20). A combination of these mechanisms have been implicated
in the diverse immune-mediated non-communicable sequelae of
HIV infection. Conversely, the balance of immune activation and
deficiency induced by HIV infection appears to be protective against
certain autoimmune phenomena, including rheumatic heart disease
and systemic lupus erythematosus (SLE) (2, 21, 22).

Inflammatory arthritis appears to be associated with HIV
infection, although the existing literature is limited by conflicting
definitions of disease, inconsistent application of classification
systems, and variable availability of relevant diagnostic tests and
expertise (2). The spondyloarthropathies have been extensively
investigated in relation to HIV infection (23-26). These
conditions are strongly associated with the human leucocyte
antigen (HLA)-B27 allele. This HLA haplotype is extremely

Abbreviations: ALC, Absolute lymphocyte count; ANC, Absolute neutrophil
count; ART, Antiretroviral therapy; CLQ, Chloroquine; CMV, Cytomegalovirus;
CRP, C-reactive protein; DIP], Distal interphalangeal joint; ESR, Erythrocyte
sedimentation rate; Hb, Haemoglobin; HIV, Human immunodeficiency virus;
HLA, Human leucocyte antigen; HREC, Human Research Ethics Committee;
HSV, Herpes simplex virus; IPJ, Interphalangeal joint; IQR, Interquartile range;
IRIS, Immune reconstitution inflammatory syndrome; LAD, Lymphadenopathy;
MCPJ, Metacarpophalangeal joint; MTX, Methotrexate; NSAID, Nonsteroidal
anti-inflammatory drug; PIP], Proximal interphalangeal joint; RA, Rheumatoid
arthritis; SLE, Systemic lupus erythematosus; TB, Tuberculosis; uL, Microlitre;
UWFA, Underweight-for-age; VPS, Ventriculoperitoneal shunt; VZV, Varicella
zoster virus; WCC, White cell count; WFA, Weight-for-age.

uncommon in Black African populations (27, 28), and
resultantly the spondyloarthropathies were rarely reported in
Africa prior to the HIV pandemic. The prevalence of these
conditions in sub-Saharan Africa appears to have increased
dramatically in tandem with the HIV pandemic (29-31). HIV-
related immunosuppression can reduce disease activity and even
induce remission in patients with established rheumatoid
arthritis (RA) (32). Early reports describing this phenomenon
led to the conviction that HIV and RA were mutually exclusive
disorders. However, this position has since shifted in the face of a
growing body of evidence indicating that HIV-positive
individuals can develop an entity clinically indistinguishable
from RA (8, 33-35), with a reported prevalence of 0.1 - 5.0%
(31, 36-38). Most cases present in immunocompetent HIV-
infected individuals (34, 39).

HIV arthropathy has been defined as a self-limiting,
asymmetrical, nonerosive, oligo- or polyarthritis that
predominantly involves the lower limbs and typically resolves
within six weeks (1, 2, 40). Some authors have suggested that
rheumatoid factor (RF) and HLA-B27 negativity be required for
its diagnosis (41, 42), in order to differentiate the entity from RA or
spondyloarthropathies. Reveille and colleagues define adult-onset
HIV arthropathy as “arthritis of the large joints, lasting less than six
weeks, in the absence of either HLA B27 positivity, or radiological
changes ... distinct from any other recognized rheumatological
entity, with no discerned infective triggers” (41). A prevalence of 0.4
- 13.8% has been reported in adults (2, 37, 43-47), with higher rates
reported in studies conducted in predominantly African
populations (31, 44, 48). HIV arthropathy is generally described
in the setting of advanced HIV (8, 49). When performed, synovial
fluid analysis reveals sterile inflammation, with nonspecific features
of chronic synovitis on biopsy (49, 50). Tubulo-reticular inclusions,
HIV-associated p24 antigen, and HIV DNA-containing dendritic
cells have been identified in the synovial tissue of affected
individuals, suggesting a direct viral aetiology (40, 49, 51, 52). It
has been proposed that HIV arthropathy may represent a type of
reactive arthritis triggered by the virus itself (2, 53), however the
precise pathophysiology has yet to be described.

The optimal management of HIV arthropathy has not been
completely defined. In the current understanding of the disease,
therapy is primarily directed at the underlying cause. Therefore,
effective ART and immune reconstitution are the cornerstones of
management. Specific therapy may also be directed against the
inflammatory component of HIV arthropathy. Chloroquine is
frequently used and has been shown to have beneficial anti-viral
activity in addition to its anti-inflammatory effects (54-56).
Nonsteroidal anti-inflammatories are routinely used for
symptomatic control. Systemic corticosteroids may be used,
although the duration of therapy should be limited to reduce
toxicity. Similarly, intra-articular corticosteroids are considered
safe and efficacious. The role of other immunomodulator
therapies, including methotrexate, sulfasalazine, and biologic
agents, remains undefined.

There are few published reports on HIV arthropathy in
children. A case series from Durban, South Africa described 35
HIV-infected children with arthritis (50). This series reported a
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male predominance, and a mean age of onset of 5.5 years. The most
common pattern of articular involvement was asymmetrical
polyarthritis, and RF and HLA-B27 were negative in almost all
cases. Another report from the same centre described seven HIV-
infected children with both arthritis and uveitis, in whom no cause
other than HIV could be found (57). Two isolated case reports of
paediatric HIV-associated arthritis have been published in India
(58, 59). Arthritis was the presenting feature of HIV infection
in both cases. A case series of musculoskeletal manifestations in
HIV-infected children in India reported 3 cases of inflammatory
arthritis, all of which occurred in older girls with advanced
immunosuppression (60). Another report from India described a
single case of HIV arthropathy, and three cases of HLA-B27-
associated arthritis in HIV-infected children (61). A study of
juvenile idiopathic arthritis from Zambia reported 7 cases
of arthritis in HIV-infected children, but did not provide details
of subgroup analysis (62). A large South African study which
screened perinatally HIV-infected adolescents and HIV-
uninfected controls for musculoskeletal disorders reported a low
prevalence of musculoskeletal abnormalities, which were associated
with advanced immunosuppression and longer duration of ART
(63). A pre-ART study conducted among 40 HIV-infected children
in the United States found no clinically significant rheumatological
manifestations, although high rates of hypergammaglobulinemia,
autoantibody positivity, and the presence of circulating immune
complexes were reported (64). A Mexican study of 26 HIV-infected
children described several cases of Raynaud’s phenomenon and
peripheral vasculitis, and one child with septic arthritis (65).
Although no cases of inflammatory arthritis were observed in the
North American children, arthralgia was commonly reported in
both studies (64, 65).

There is very limited published data on paediatric HIV
arthropathy, both globally and in sub-Saharan Africa. This
study aimed to describe features of HIV arthropathy in a case
series of children who presented to a Paediatric Rheumatology
centre in Cape Town, South Africa.

MATERIALS AND METHODS
Aims, Design, and Setting

This study was conducted at two large referral centres in Cape
Town, South Africa. The study was approved by the Human
Research Ethics Committee of the University of Cape Town
(HREC 011/2021). The aim of this study was to describe HIV
arthropathy in terms of clinical presentation, laboratory
characteristics, sonographic features, therapy, and outcomes in
a case series of HIV-infected children in South Africa. Relevant
data were collected by retrospective review of medical records.

Participants

All HIV-infected paediatric patients enrolled in the Paediatric
Rheumatology clinics at either Red Cross War Memorial
Children’s Hospital or Groote Schuur Hospital between 1
January 2010 and 31 December 2020 were retrospectively
identified by searching the digital databases of the two centres,

using the keywords human immunodeficiency disease/HIV and
retroviral disease/RVD. Chart review was undertaken to identify
those patients classified as having HIV arthropathy, using a
predefined checklist adapted from Reveille and colleagues’
definition (41). HIV-infected children with other rheumatic
disorders were excluded from the analysis.

Data Collection

Demographic, clinical, and laboratory data were extracted by
review of participant details, case notes and laboratory results.
Clinical manifestations, laboratory results, and medical therapies
were captured at initial presentation and subsequent follow up.
Radiographic and ultrasonographic data were extracted by
review of saved images and reports for existing studies.
Therapeutic modalities were analysed as binary variables, with
positivity conferred by a record of an agent having been
previously prescribed. Response to therapy was measured by
extrapolating clinical data recorded at outpatient follow up
consultations, such as the number of active involved joints,
and linear scales of patient/parent-rated functional limitation
and clinician-rated functional limitation, relative to dates of
starting or stopping therapies, or changing doses.

Statistical Analysis

Characterisation of demographics and clinical presentation was
summarised using descriptive statistics. Demographic, clinical
and laboratory variables were expressed as medians with
interquartile ranges, as the frequency distributions for these
data were skewed. Treatment and outcomes data were
summarized using line graphs, in which duration of a specific
therapy was plotted against a measure of disease activity. Data
were analysed through statistical package R version 4.0.3.

RESULTS

An initial search identified 22 HIV-infected patients, from a total
of 900 children enrolled in the Paediatric Rheumatology clinics.
Eleven patients were excluded, due to alternative diagnoses
(sarcoidosis, n=1; systemic sclerosis, n=1; uveitis, n=3; Osgood-
Schlatter, n=2; vasculopathy, n=1; pernio, n=1; cellulitis, n=1) or
incomplete data (n=1). A total of 11 cases of paediatric-onset
HIV arthropathy were included in the analysis.

Clinical Presentation

Most HIV arthropathy cases presented in older children, with a
median age at arthritis onset of 10.3 years (IQR 6.9 — 11.6). There
was a significant male predominance (male-female ratio 3.0).
Although the median age at HIV diagnosis was 7.6 years (IQR
5.6 - 10.6), it was considered likely that most of these patients
acquired HIV infection via vertical transmission. Most cases
presented in the setting of advanced HIV infection, with a
median absolute CD4+ count of 389 cells/uL (IQR 322 - 449)
and median CD4+ proportion of 19.5% (IQR 14.8 - 25.0) at
presentation, although there was one outlier with an absolute
CD4+ count of 2364 cells/ulL (CD4+ proportion 49.0%).
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Arthritis was the presenting feature of HIV infection in 4 cases.
Six children (55%) were ART naive at the time of presentation
with arthritis. The remaining five children had all defaulted ART
for a period of more than six months prior to presentation.
Clinical features are summarized in Table 1. The pattern of
articular involvement was variable, with six cases of oligoarthritis
and five cases of polyarthritis. The median number of involved
joints was 4 (IQR 3- 6). The distribution of joint involvement is
shown in Figure 1. All eleven children had large joint involvement
(wrists, n=8; knees, n=7; ankles, n=5; hips, n=2; elbows, n=2;
shoulders, n=1), which was asymmetrical in nine cases. In
addition, four children had asymmetrical small joint involvement
(finger interphalangeal, n=3; toe interphalangeal, n=1;
metacarpophalangeal, n=2; midtarsal, n=1) and one child had
symmetrical involvement of the subtalar and midtarsal joints.
Enthesitis was found in four patients, and one child had dactylitis.

TABLE 1 | Clinical presentation.

Associated clinical features included lymphadenopathy (n=5),
hepatomegaly (n=4), splenomegaly (n=2), and parotidomegaly
(n=2). Seven children had associated skin rashes, which were
classified as papular pruritic eruption (n=4), psoriasis (n=1),
erythema nodosum (n=1), and scabies (n=1). Two children had
uveitis. The nutritional status of these patients was generally poor,
with 89% being classified as underweight-for-age and all being
stunted. Approximately half (54.5%) had a personal history of
previous tuberculosis (TB), of which four cases were pulmonary
and one case was intra-abdominal. There was also one case of TB
monoarthritis, involving the left knee, in a child with pre-existing
HIV arthropathy involving both wrists and the interphalangeal
joint of the left great toe. Other opportunistic infections included
oral candidiasis, mucocutaneous herpes simplex ulcers, varicella
zoster meningitis, parvovirus B19 aplastic anaemia, and
cytomegalovirus gastroenteritis.

CD4 count at HIV
diagnosis, cells/uL (%)

Associated
rheumatic
features

Pattern of articular involvement
(number of active joints)

Comorbidities Nutritional
status

Associated clinical
features

Opportunistic
infections

1 431 (20) Polyarthritis (6) Erythema

nodosum
2 752 (29)

Oligoarthritis (3) Tenosynovitis

3 444 (15) Oligoarthritis (4) Enthesitis

4 453 (15) Oligoarthritis (2) -

5 161 (1) Oligoarthritis (4) -

6 375 (19.5) Polyarthritis (10) Enthesitis,
myalgia
Dactylitis,

myalgia

7 237 (18) Oligoarthritis (3)

8 389 (21) Oligoarthritis (2) Enthesitis,

uveitis

9 2364 (49) Polyarthritis (6) -

10 282 (14) Polyarthritis (8) Enthesitis

1 361 (34) Polyarthritis (5) Psoriasis

Mild UWFA
Mild
stunting
Normal
WFA
Mild
stunting
Moderate
UWFA
Mild
stunting
Moderate
UWFA
Mild
stunting
Severe
UWFA
Moderate
stunting
Post-TB *
bronchiectasis
TB monoarthritis, CMV -

enteritis

LAD, hepatomegaly Pulmonary TB -

Splenomegaly, PPE - -

PPE Oral candidiasis -

LAD, hepatomegaly, - -
parotidomegaly, PPE

Severe acute
malnutrition

LAD, HSM Abdominal TB, parvovirus

B19 aplastic anaemia

Oral ulcers, clubbing,
scabies
LAD, PPE

Pulmonary TB

Severe
UWFA
Severe
stunting
Severe
UWFA
Severe
stunting
Severe
UWFA
Severe
stunting
Severe
UWFA
Severe
stunting

Bilateral cataracts,
hepatomegaly

Pulmonary TB, VZV -
meningitis

LAD Chronic HSV ulcers Severe acute

malnutrition

Obstructive
hydrocephalus

Parotidomegaly Pulmonary TB -

Rt, right; Lt, left; LAD, lymphadenopathy; UWFA, underweight-for-age; WFA, weight-for-age; MCPJ, metacarpophalangeal joint; IPJ, interphalangeal joint; PIPJ, proximal interphalangeal
Jjoint; DIPJ, distal interphalangeal joint; TB, tuberculosis; HSV, herpes simplex virus; CMV, cytomegalovirus; \/ZV, varicella zoster virus.

*Insufficient data.
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FIGURE 1 | Distribution of joint involvement.

n represents number
of participants with
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Laboratory and Imaging Characteristics

Laboratory features are summarised in Table 2. Synovial aspirate was
performed in 3/11 cases. The typical findings were of a lymphocyte-
predominant, exudative effusion with negative bacterial and

mycobacterial analyses. Synovial biopsy was performed in 4/11
cases. Histological analyses demonstrated nonspecific subacute
and chronic synovitis. All microbiological analyses were negative
(Ziehl-Neelson, Auramine, Gram, Brown-Brenn, and periodic
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acid-Schiff stains; CMV immunohistochemistry; bacterial and
mycobacterial cultures), except for a repeat synovial biopsy
sample which cultured Micrococcus species, which was
interpreted as a contaminant. Autoimmune serological data are
presented in Table 3.

Joint ultrasound data were available for 7/11 cases (63.6%);
findings included joint effusions (6/7) and synovial hypertrophy
(4/7). Joint plain film radiographic data were available for 3/11
cases (27.3%); two X-rays were normal, and one showed a
joint effusion.

Treatment and Outcome

Immune-directed therapeutic modalities are summarized in
Table 4. Non-steroidal anti-inflammatory drugs (NSAIDs)
were used in all cases. Oral steroids were used in seven
children. Intra-articular steroids were used in three of the
remaining four children, and the fourth child never returned
for follow-up after initial presentation. Two children required
intravenous pulse steroid therapy to control severe disease flares.
Clinical responses to chloroquine, methotrexate, and prednisone
therapy are illustrated in Figures 2-4. Chloroquine was either
withheld or stopped in four children, due to possible or

TABLE 2 | Laboratory features.

n/N (%)

Leucocytosis (WCC > 11.0 x10° cells/L) 2/11 (18.2)
Leucoopenia (WCC <4.0 x10° cells/L) 1/11 9.1)
Neutropenia (ANC < 1.5 x10° cells/L) 2/10 (20.0)
Lymphopenia (ALC < 1.4 x10° cells/L) 3/9 (33.3)
Anaemia (Hb < 11.0 g/dL) 6/11 (564.5)
Thrombocytosis (Platelet count > 400 x10° cells/L) 5/11 (45.5)
CRP > 10 mg/L 11/11 (100)
ESR > 30 ml/h 10/11 (90.9)

Median (IQR)
WCC, x10° cells/L 8.8(8.0-9.2)
ANC, x10° cells/L 4.2 (3.4-58)
ALC, x10° cells/L 1.9(1.3-2.1)
Hb, g/dL 10.7 (9.9 - 11.9)
Platelet count, x10° cells/L 361 (335 - 503)
CRP, mg/L 36 (25 - 68)
ESR, ml/h 126 (67 — 136)

WCC, white cell count; ANC, absolute neutrophil count; ALC, absolute lymphocyte count;
Hb, haemoglobin; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; n,
number; N, sample; IQR, interquartile range.

TABLE 3 | Autoantibodies.

n tested (%) n positive
ANA 6/11 (54.5) 0
Anti-dsDNA 3/11 (27.3) 0
RF 6/11 (54.5) 0
HLA-B27 3/11 (27.3) 1
ASO 3/11 (27.3) 0
Anti-DNase B 3/11 (27.3) 0

ANA, antinuclear antibodies; anti-dsDNA, anti-double stranded deoxyribonucleic acid
antibodies; RF, rheumatoid factor; HLA-B27, human leukocyte antigen B27; ASO,
antistreptolysin O; anti-DNase B, anti-deoxyribonuclease B.

TABLE 4 | Therapeutic modalities.

n (%) Duration at remission, in
months Median (IQR)

Total duration, in
months Median (IQR)

NSAID 11 - -
(100.0)

cLQ 9 12.0 (9.1 - 18.9) 22.8(18.0 - 48.1)
(81.8)

MTX 5 15.0 (11.5-20.0) 27.7 (11.7-30.1)
(45.5)

Leflunomide 19.1) - -

Oral 7 13.8 (12.4 -18.7) 22.0 (18.0 - 32.9)

prednisone (63.6)

Intravenous 2 - -

steroid therapy  (18.2)

Intraarticular 4 - -

steroid therapy  (36.4)

NSAID, nonsteroidal anti-inflammatory drug; CLQ, chloroquine; MTX, methotrexate; n,
number; IQR, interquartile range.

confirmed TB infection, and methotrexate was stopped in one
child with active TB infection.

Five children were discharged in established remission after
discontinuing immunotherapy. Two children were lost to follow-
up immediately after presentation. Another four children were
lost to follow-up after longer periods of routine assessment,
however all four were in remission at last assessment.

ART was initiated in all eleven children, at a median age of 7.4
years (IQR 6.3 - 10.1). Viral suppression (defined as a single
recorded viral load <100 copies/uL) was achieved in 9/11
children (82%), with a median time to viral suppression of
45.5 months (IQR 9.3 - 124.9). Over the study period, the
mean change in absolute CD4+ count was -57.1 cells/uL and
the mean change in CD4+ proportion was +3.0%. Five children
were changed to a second-line ART regimen during the
study period.

DISCUSSION

A plethora of research efforts have attempted to explore
and address the diverse biopsychosocial challenges which
shape the lives of children living with HIV/AIDS. However,
musculoskeletal manifestations of HIV infection have not been
prioritized and remain poorly defined. Rheumatological
disorders in HIV-infected children appear to be relatively
uncommon, and paediatric practice has been shaped by data
generated in adult populations.

While the number of children with advanced HIV/AIDS has
declined substantively in the current era of universal ART,
significant treatment gaps continue to affect children living
with HIV. A recent study integrating paediatric HIV data
sources in South Africa reported that approximately one
quarter of HIV-infected children remain undiagnosed,
compared to a corresponding estimate of one tenth of adults
(66). ART coverage in children was estimated to be only 51.2%.
This data suggests that the dramatic reductions in AIDS-related
under-five mortality have largely been driven by preventive
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Nurmber of active joints

Duration of chioroquine therapy (months)

FIGURE 2 | Response to chloroquine therapy.

strategies, such as prevention of mother-to-child transmission,
rather than effective management of existing paediatric HIV
cases. In this context, the effective recognition and management
of both communicable and non-communicable sequelae of
paediatric AIDS remains imperative. This report adds to the
small body of literature on paediatric HIV arthropathy, which
has emerged as a clinical entity distinct from other rheumatic
disorders of childhood. As in adults, paediatric HIV arthropathy
occurs in the setting of advanced immunosuppression (8, 49).
Additionally, it appears to predominantly affect older children
(50, 60). In this case series, the median age of arthritis onset was
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FIGURE 4 | Response to prednisone therapy.

10.3 years (IQR 6.9 - 11.6), which is similar to existing literature.
Most children had advanced immunosuppression at the time of
presentation, with a median CD4+ proportion of 19.5% (IQR
14.8 - 25.0).

A high male-female ratio was evident in this case series. This
finding is consistent with reports of a male predominance in both
children and adults with HIV arthropathy (23, 50, 67) and
contrasts with reports of older children with advanced HIV
disease without arthropathy (68-70). The mechanisms
contributing to the observed sex difference remain unclear.
Biological sex has a profound effect on the immune
dysregulation that characterises HIV infection. Numerous
studies in children and adults have demonstrated lower levels
of viraemia in females (71-74). Women are over-represented
amongst HIV-infected individuals with the capacity to
spontaneously suppress viraemia without ART, known as elite
controllers. Across the literature, approximately 80% of adult
elite controllers and 90% of paediatric elite controllers are female
(71, 75-78). Sex differences in other non-communicable HIV-
associated comorbidities, such as cardiovascular disease,
neurocognitive disorders and malignancies, have been linked to
substantial differences in immune activation and regulation
between males and females living with HIV (79-81).

In comparison with adults, most untreated HIV-infected
children follow a rapid course of disease progression. At one
year of life, 35-50% of untreated, perinatally infected infants will
have progressed to AIDS or died (71, 82-85), although it should
be noted that outcomes vary widely across different settings, with
environmental exposures playing a significant role in early life.
By comparison, the median survival time in untreated adults is
approximately 10 years (86). It is therefore surprising that a
significant proportion of children (5-10%) exhibit the
immunological phenomenon of non-progression, which is
extremely uncommon in adults (75, 87). Non-progressors are
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ART-naive HIV-infected individuals who do not experience
immunosuppression but maintain normal CD4+ counts
despite ongoing viraemia (75, 88). Most of the children in this
series experienced long delays to ART initiation, with median age
at ART initiation being 7.4 years (IQR 6.3 - 10.1). This suggests
that delay to ART initiation and subsequent HIV progression may
be arisk factor for HIV arthropathy in children. Conversely, at least
some of these children may have been transient non-progressors,
facilitating their survival into later childhood. HLA haplotype-
encoding genes influence the rate of disease progression in HIV
infection (88-91), with certain HLA haplotypes being recognized as
protective. However, several such alleles are also implicated in the
pathogenesis of specific rheumatic syndromes. In a large case-
control study based in Zambia, Lopez-Larrea and colleagues
demonstrated that the presence of the HLA-B*5703 allele was
independently associated with both HIV non-progression and the
development of spondyloarthropathy (92). Other reports have
demonstrated high frequencies of HLA haplotypes associated
with spontaneous HIV control in individuals with psoriasis and
spondyloarthropathy (93, 94). An intriguing possibility in the
pathogenesis of HIV arthropathy is the notion that an as-of-yet
unknown factor may be partially protective against HIV progression
and confer an increased risk of inflammatory arthritis.

A variable pattern of articular involvement was observed in
this case series, with six children presenting with oligoarthritis
and five having polyarthritis. This differs from reports of adult-
onset HIV arthropathy, in which asymmetrical oligoarthritis
predominates, although symmetrical polyarthritis and
monoarthritis have also been described (23, 95). Polyarthritis
was the commonest presentation in the largest existing report of
arthritis in HIV-infected children (50). Most of the children in
this case series (9/11) had symmetrical involvement of the large
joints, particularly wrists and knees. Existing literature has
reported preferential involvement of the lower limbs,
particularly knees and ankles, in both adults and children (23, 49,
50). Enthesitis (3/11) was less prevalent than reported elsewhere
(50, 96), and only one case was associated with psoriasis. Other
observed clinical features (such as papular pruritic eruption,

stunting, lymphadenopathy, hepatosplenomegaly and
parotidomegaly) likely reflect the advanced stage of HIV infection
in which arthropathy presents, rather than a true association.
Opportunistic infections were common in this case series,
particularly TB (6/11) including two extrapulmonary cases.

The most consistent laboratory finding was elevated acute phase
reactants, which were present in more than 90% of cases. ESR was
usually elevated to a greater extent than CRP. The median ESR was
126 mL/h (IQR 67 - 136), compared to a median CRP of 36 mg/L
(IQR 25 - 68). Joint ultrasound data were available for seven cases
(63.6%) in this series. Prominent sonographic features included
joint effusion (6/7) and synovial hypertrophy (4/7). Synovial
hypertrophy was distinctive; all four cases were described as
having abundant or exuberant hypertrophy, relative to findings in
patients with juvenile idiopathic arthritis (Figures 5-7). Published
evidence on the sonographic features of HIV arthropathy is scarce
for adults and children alike. However, several reports have
highlighted the radiographic features of joint effusions, juxta-
articular osteopenia, joint space narrowing, and marginal erosions
in adults with HIV-associated arthritides (95, 97, 98). Findings on
plain radiograph are generally similar to those seen in patients with
RA, with the exception of periosteal reaction and proliferative bone
formation, which are more specific to HIV arthropathy (97, 99).

Approximately half of the children in this case series (45.5%)
were discharged in established remission after discontinuing
immunotherapy. The remaining six children were lost to
follow up; four of them were in remission at last assessment.
Two children had no follow up data, having been lost to follow
up immediately after initial presentation. Notably, all cases with
reliable follow-up data had joint disease persisting beyond 6
weeks, which contrasts with Reveille and colleagues’ classic
definition of adult-onset HIV arthropathy as a self-limiting
condition (41). This phenomenon has been observed in some
adults, who develop a chronic arthropathy associated with
functional impairments (100).

The small size of this series limited statistical power.
Participants were recruited from a single clinical service, based
at two referral centres in Cape Town, South Africa. Health

Patella

FIGURE 5 | (A) Right knee, superior longitudinal view, greyscale (6 year old male, Case 2), demonstrating abundant proliferative synovitis (*) and effusion (g).
(B) Right knee, superior longitudinal view, color Doppler (6 year old male, Case 2), demonstrating proliferative synovitis with intense 3+ Doppler signal (D).
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systems in this region differ considerably from the rest of the
continent, potentially limiting the generalisability of these
findings to other settings and populations. The study was
limited by a retrospective design and the availability of data in
existing case files, laboratory records, and imaging reports.
Sonographic data were only available for approximately two
thirds of participants. Number of active joints was used as an
objective surrogate marker of disease activity, as physician- and
parent/patient-rated severity scores were not available for every
follow-up encounter. It was not possible to assess a possible
correlation between arthropathy disease activity and HIV viral
load, as the timeframes over which viral load data and serial
rheumatological assessment data were available differed in 7/11
cases. This study was further limited by a high rate of attrition.
The study describes a series of highly vulnerable children living
with a chronic health condition. Many of these children endure
adverse social conditions, including poverty, parental and sibling
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Olecranon

FIGURE 6 | (A) Right wrist, 4™ compartment, longitudinal view, greyscale (6 year old male, Case 2), demonstrating proliferative synovitis (*) and effusion (e). (B) Right
wrist, 4" compartment, longitudinal view, color Doppler (6 year old male, Case 2), demonstrating intense 3+ Doppler signal (D) in proliferative synovium.

mortality, household substance abuse, and inconsistent primary
caregiver relationships, which may have contributed to loss to
follow-up. Additionally, these chronically ill children have a
significant risk of death, which may have contributed to
attrition. In the comparable setting of paediatric ART clinics,
several reviews have described high attrition rates (101-105).

A large prospective study would be beneficial to better define
the characteristics, diagnosis, and optimal management of HIV
arthropathy in children. Translational research is needed to
investigate disease pathogenesis and identify biomarkers that
could aid diagnosis in under-resourced environments without
access to specialist assessment.

This study contributes to the small body of evidence on
paediatric HIV arthropathy. Cases predominantly presented in
older boys with advanced immunosuppression. The clinical
presentation was variable, with both oligoarthritis and
polyarthritis being common. Response to therapy was slower

GE
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FIGURE 7 | (A) Left elbow, posterior longitudinal view, greyscale (10 year old male, Case 6), demonstrating dense proliferative synovitis (*) in olecranon fossa with
effusion (e). (B) Left elbow, posterior longitudinal view, color Doppler (10 year old male, Case 6), demonstrating intense Doppler signal (D) in olecranon fossa.
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than has generally been described in adults, although fair
outcomes were obtained with immunomodulating and
antiretroviral therapy. Prospective and translational research is
required to improve our understanding of this understudied disease.
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