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Abstract
To describe the clinical manifestations, treatments, prognosis, and prevalence of autoimmune diseases (ADs) in human
immunodeficiency virus (HIV)-infected patients.
All HIV-infected patients managed in the Infectious Diseases Department of the Lyon University Hospitals, France, between

January 2003 and December 2013 and presenting an AD were retrospectively included.
Thirty-six ADs were found among 5186 HIV-infected patients which represents a prevalence of 0.69% including immune

thrombocytopenic purpura (n=15), inflammatory myositis (IM) (n=4), sarcoidosis (n=4), Guillain–Barré syndrome (GBS) (n=4),
myasthenia gravis (n=2), Graves’ disease (n=2), and 1 case of each following conditions: systemic lupus erythematosus,
rheumatoid arthritis, autoimmune hepatitis, Hashimoto thyroiditis and autoimmune hemolytic anemia. One patient presented 2 ADs.
Thirty patients were known to be HIV-infected when they developed an AD. The AD preceded HIV infection in 2 patients. GBS and
HIV infection were diagnosed simultaneously in 3 cases. At AD diagnosis, CD4 T lymphocytes count were higher than 350/mm3 in
63% of patients, between 200 and 350/mm3 in 19% and less than 200/mm3 in 19%. Twenty patients benefited from
immunosuppressant treatments, with a good tolerance.
ADs during HIV infection are uncommon in this large French cohort. Immune thrombocytopenic purpura, sarcoidosis, IM, and GBS

appear to be more frequent than in the general population. Immunosuppressant treatments seem to be effective and well tolerated.

Abbreviations: 95%CI= confidence intervals at 95%, AD= autoimmune disease, AHA= autoimmune hemolytic anemia, AIDS=
acquired immunodeficiency syndrome, ANCA = antineutrophil cytoplasm antibodies, CDC = Center for Diseases Control, GBS =
Guillain–Barré syndrome, HAART= highly active antiretroviral therapy, HBV = hepatitis B virus, HCV = hepatitis C virus, HIV= human
immunodeficiency virus, ICD-10= International Classification of Diseases 10th, IM= inflammatory myositis, IQR= interquartile range,
IRIS = immune restoration inflammatory syndrome, ITP = immune thrombocytopenic purpura, MG = myasthenia gravis, PM =
polymyositis, RA = rheumatoid arthritis, SIR = standardized incidence rates, SLE = systemic lupus erythematosus.

Keywords: acquired immunodeficiency syndrome (AIDS), autoimmune disease, highly active antiretroviral therapy (HAART),
human immunodeficiency virus (HIV), immune restoration inflammatory syndrome (IRIS), immune thrombocytopenic purpura (ITP),
immunosuppressant drugs
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1. Introduction

With studies focusing on the development of autoimmunity in
human immunodeficiency virus (HIV) infected patients, many
authors have shown that HIV is not only causing a state of
immunodeficiency in infected patients but is also responsible for
several serum abnormalities.[1–3] The most common serum
abnormality remains the polyclonal hypergammaglobuline-
mia.[2,3] HIV also causes an immune dysregulation (with more
or less clinical symptoms); this immune dysregulation (depending
on the CD4 and CD8 levels) facilitates the overall pathogenic
process and can lead to the development of autoimmune and
systemic diseases.[1,3] The main autoimmune diseases (ADs) are
HIV-related immune thrombocytopenia, which can be the first
manifestation of the infection[4,5] and sarcoidosis which is
described as a delayed immune reconstitution inflammatory
syndrome (IRIS).[6] The frequency of rheumatological diseases in
HIV patients was mostly described before the highly active
antiretroviral treatment (HAART) era, and varies from less than
1% to 60%.[7–10]

Since the era of HAART, HIV-infected patients present a rise in
the CD4 lymphocyte count, which enables ADs to emerge.[1] The
type of ADs and their clinical manifestations, in HIV-infected
patients, are poorly described. Only 2 studies have examined this
issue, for rheumatic ADs. In a longitudinal analysis of 395 HIV-
infected patients seen at their institution from 1989 to 2000,
Calabrese et al[7] reported a remarkable drop in the rate of new
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rheumatic complications such as reactive arthritis, psoriatic
arthritis, and various forms of connective tissue diseases. Yang
et al[8] confirmed this in their analysis of 3623 HIV-infected
patients and found 18 patients with ankylosing arthritis, 6
patients with rheumatoid arthritis (RA), 1 patient with psoriatic
arthritis and 1 patient with primary Sjogren syndrome. On the
other hand, several studies described HIV-related immune
thrombocytopenia, in the HAART era.[11–15] Furthermore,
several case-series reported sarcoidosis as a potential complica-
tion of immune restoration in patients receiving HAART for HIV
infection.[6]

By surveying 14 medical departments in the Paris area,
Iordache et al[16] reported 52 HIV-infected patients who
presented an AD, including a wide range of disorders: vasculitis
(n=11), immune cytopenias (n=8), rheumatic diseases (n=7),
sarcoidosis (n=7), thyroid diseases (n=6), hepatic diseases (n=
5) and antiphospholipid syndrome (n=4).
Recently, Yen et al described the incidence of ADs in Taiwan

between 2000 and 2012, using the Taiwan National Health
Insurance Research Database. They found a higher incidence for
Sjogren syndrome (standardized incidence rates (SIR)=1.64),
psoriasis (SIR=2.05), systemic lupus erythematosus (SLE) (SIR=
2.59), autoimmune hemolytic anemia (SIR=35.06) and uveitis
(SIR=2.50) than the general population.[17]

Another concern is the use of immunosuppressant treatments
which is often avoided or delayed in this population, because of
the lack of data and the potential risk of opportunistic infections.
The objectives of this study were to describe the clinical

manifestations, treatments and prognosis of ADs from a large
database of HIV-infected patients, managed in a University
hospital. Moreover, we performed a cross sectional estimate of
AD prevalence in the cohort and compared it to the prevalence in
the general population as described in international studies.
2. Methods

2.1. Study population and design

We retrospectively reviewed the records of HIV-infected patients
managed in the Department of Infectious Diseases of the Lyon
University Hospitals, France, between January 2003 and
December 2013. NADIS (Fedialis Medica, Marly le Roi, France),
which is an electronic medical record, is prospectively used in our
hospital since 2003 by physicians for the clinical practice and the
management of HIV-, hepatitis B virus (HBV)- or hepatitis C
virus (HCV)-infected adults. The patient provides written
informed consent for the data collection, and for its use in
anonymized observational studies. All patient data are prospec-
tively recorded in a structured database, which can be used for
observational, epidemiological, or therapeutic studies after
anonymization.[18] This hospital cohort is part of the French
Hospital Database on HIV and follows the protocols previously
described.[19] We selected all patients having an AD, organ
specific or no, and followed for an HIV infection, using codes of
the International Classification of Diseases (ICD-10) 10th
revision from hospital stays or consultations. The codes of
ICD-10 used for HIV infection were: B20, B21, B22, B23, B24,
R75, or Z21. The codes used to query for ADs were M314,
D690, M300, M301, M310, M313, M319, D590, D591, D693,
M05∗, M06∗, M353, M32∗, D686, D86∗, E06.3, E050, K754,
K743, G610, G700, M331, M332, M339, M342, M348, M349,
M35∗, or M36∗. Among them, we only included patients with a
verified HIV infection and whose AD answered to the
2

international classifications, after reading of the medical files
and performing an extraction from the NADIS database.

2.2. Patients data

Clinical and biological data were retrospectively collected with a
standardized form, by the same clinician (EV). General patient
characteristics (age, gender, origin) were collected. HIV infection
history was characterized by the date of diagnosis, HIV type (1 or
2) and HIV stage (Center for Diseases Control (CDC) stage).
HBV and HCV coinfections were collected. Immunovirological
evolution, opportunistic infections, neoplasia occurrence, dura-
tion of HAART, and type of HAART at AD diagnosis were
recorded.
AD history was characterized by date of diagnosis, immuno-

virological context at diagnosis, clinical manifestations, treat-
ments, complications of these treatments and outcome.
Concomitant HIV and AD was defined as less than 1 year

between the 2 diagnoses.
The ACR and EULAR 2010 criteria were used to define cases of

RA.[20] Cases of IMwere defined according the ENMCcriteria.[21]

The SLICC SLE criteria were used to define cases of SLE.[22]

HIV-induced immune thrombocytopenic purpura (ITP) was
defined as thrombocytopenia <100G/L excluding others causes
of thrombocytopenia (drug-induction, others infections including
HBV, HCV, myelodysplasia, splenic sequestration, platelet
consumption, autoimmune disease).[23]

Complete remission of AD was defined as the absence of any
sign of disease activity (clinical and biological); partial remission
was defined as a significant improvement in diseases signs with
persistence of clinical or biological signs of disease activity. For
ITP, complete remission was defined as a platelet count>100G/L
and absence of bleeding, partial remission was defined as a
platelet count between 30 and 100G/L or at least a 2-fold
increase from baseline and absence of bleeding, treatment
resistance was defined as a platelet count staying <30G/L or
less than a 2-fold increase from baseline or bleeding.[23]

Prevalence estimations of ADs were compared to international
data on general population. Because prevalence studies are
uncommon, we used data from an American study[24] or data
from the latest Prevalence Journal of Rare Diseases, published by
ORPHANET in 2016.[25]

2.3. Statistical analysis

Quantitative variables were reported asmedians with interquartile
range (IQR). Discrete variables were reported as numbers and
percentages. For the percentage calculations, missing values were
excluded from the denominator. Confidence intervals for preva-
lence estimationswere set at 95%(95%CI), using an exactmethod
based on the cumulative binomial distribution.[26] Confidence
intervals were computed using the CRITBINOM function of MS
Excel. Assuming a final sample size greater than 5000 subjects we
were expecting accuracy for confidence interval of ±0.2% around
an observed prevalence of 0.5%.
3. Results

3.1. Characteristics of the study population and
prevalence estimations

Five thousand one hundred eighty-six HIV-infected patients were
followed over a period of 10 years (2003–2013). Among them,
176 patients were selected by the codes of the ICD-10; but after



Virot et al. Medicine (2017) 96:4 www.md-journal.com
reading the medical files, only 35 had evidence of ADs. There
were 23 men and 12 women. Twenty of the 35 patients were
Caucasian (57%), 8 originated from sub-Saharan Africa (23%),
4 fromMaghreb (11%), 2 from the Caribbean (6%), and 1 from
Asia (3%). Population characteristics are described in Table 1.
Median age at HIV diagnosis was 32 years (IQR 18–54) and

40 years (IQR 22–66) at AD diagnosis.
Thirty-six ADs were found (0.69%; 95% CI, 0.48–0.93). One

patient presented 2 ADs. We found fifteen HIV-associated ITP,
which represent a prevalence of 0.29% (95%CI, 0.15–0.44), 4 IM
(3polymyositis (PM)and1antisynthetase syndrome), 4 sarcoidosis
and 4 Guillain–Barré syndromes (GBS), which represent a
prevalence of 0.08% (95% CI, 0.02–0.15) for each of them. We
found2myasthenia gravis (MG)and2Graves’diseases (prevalence
of 0.04%, 95% CI, 0.0–0.10 for each of them); and 1 case of each
of the following conditions: SLE, RA, autoimmune hepatitis,
Hashimoto thyroiditis, and autoimmune hemolytic anemia (AHA).
Only 1 patient had a family history ofAD. Clinical and paraclinical
AD manifestations are described in Table 2.

3.2. HIV infection

Only 1 patient was infected with type 2 HIV (1 ITP), the other
patients[34] were infected with type 1 HIV. One patient was
Table 1

Demographic characteristics of the population.

Population characteristics N=35

Gender
Men 23
Women 12

Ethnic group
Caucasian 20
Maghrebi 4
Sub-Saharan African 8
Caribbean 2
Asian 1

HBV coinfection 1
HCV coinfection 2
HIV type
1 34
2 1

CDC stage
A 24
B 7
C 3
No data 1

Median age at HIV diagnosis (years) (IQR) 32 (18–54)
Median age at AD diagnosis (years) (IQR) 40 (22–66)
AD N=36
ITP 15
Inflammatory myositis 4
GBS 4
Sarcoidosis 4
MG 2
Graves’ disease 2
Hashimoto thyroiditis 1
AHA 1
Autoimmune hepatitis 1
RA 1
SLE 1

AD= autoimmune disease, AHA= autoimmune hemolytic anemia, CDC=Center for Diseases Control,
GBS=Guillain–Barré syndrome, HBV=hepatitis B virus, HCV=hepatitis C virus, HIV=human
immunodeficiency virus, IQR= interquartile range, ITP= immune thrombocytopenic purpura, MG=
myasthenia gravis, RA=Rheumatoid arthritis, SLE=Systemic lupus erythematosus.

3

coinfected with HBV. Two patients had a positive HCV serology,
1 was cured and 1 had chronic hepatitis withHCV viremia. These
3 patients developed sarcoidosis (cutaneous form).
CDC stage at HIV infection was A for 24 patients, B for 7

patients, C for 3 patients (no data for 1 patient). Opportunistic
diseases declared for these last patients were 1 pneumocystosis,
1 HIV encephalitis, and 1 Kaposi sarcoma.
Sixteen patients received antiretroviral therapy at HIV

diagnosis and 18 had a deferred therapy (no data for 1 patient).
Median viral load at HIV diagnosis was 87,600copies/mL (IQR
100–6,500,000). Median CD4 T lymphocyte count, percentage,
and CD4/CD8 T lymphocytes ratio at HIV diagnosis were
298.5/mm3 (IQR 17–1042), 19% (IQR 5–47%), 0.405 (IQR
0.23–1.31), respectively. Median viral load at HAART introduc-
tion was 32,800copies/mL (IQR 100–6,500,000). Median CD4
T lymphocyte count, percentage, and CD4/CD8 T lymphocytes
ratio at HAART introduction were 316/mm3 (IQR 4–714), 19%
(IQR 1–32%), 0.38 (IQR 0.01–0.71), respectively.
3.3. Analysis of the chronology of AD occurrence in
HIV-infected patients

Thirty patients were HIV-infected before the AD. Median time
between HIV infection and AD was 113.5 months (IQR 0–306).
Fifteen patients were HIV-infected and HAART treated when

they developed an AD. Median time between HAART
introduction and AD was 88 months (IQR 0–195) for these
patients. Five patients were HIV-infected and treated by
biantiretroviral therapy. Ten patients were HIV-infected but
without any antiretroviral treatment.
In 2 patients, the AD preceded HIV infection diagnosis (1 SLE

and 1 sarcoidosis). For 3 patients, HIV infection was diagnosed
concomitantly with the AD (less than 1 year between the
diagnosis of the 2 disorders) (3 GBS).
For the 15 patients developing ITP, median viral load at ITP

diagnosis was 8750copies/mL (IQR 85–282,723). Median CD4
T lymphocyte count, percentage and CD4/CD8 T lymphocytes
ratio at ITP diagnosis were 279.5/mm3 (IQR 53–975), 22% (IQR
4–48%), 0.4 (0.05–0.61).
For the other 15 patients who were HIV infected before the

AD, median viral load at AD diagnosis was undetectable (<50
copies/mL) (IQR 0–6392). Median CD4 T lymphocyte count,
percentage and CD4/CD8 T lymphocytes ratio at AD diagnosis
were 475/mm3 (IQR 109–794), 30% (IQR 16–39%), 0.89 (IQR
0.29–1.32), respectively.
For the 3 patients with concomitant AD and HIV infection

(3 GBS), median viral load, median CD4 T lymphocyte count,
percentage, and CD4/CD8 T lymphocytes ratio at AD diagnosis
were 680copies/mL (IQR 0–90,000), 504/mm3 (IQR 485–714),
17% (only 1 data), 0.29 (only 1 data).
3.4. Treatments used in the management of the ADs

Regarding ADs except ITP, 2 of them were treated with steroids
alone (1 sarcoidosis, 1 AHA). Two patients received steroids and
hydroxychloroquine (1 SLE, 1 RA) and 7 patients were treated
with intravenous immunoglobulins (2 GBS, 2 MG, 3 IM). One
patient received salazopyrine, then methotrexate (RA); 1 patient
was treated with several immunosuppressant drugs (methotrex-
ate, azathioprine, rituximab) for refractory IM, which was an
antisynthetase syndrome (anti-JO1 antibodies positive). In 7
patients the AD was controlled by using solely nonimmunosup-
pressant drugs and HAART.

http://www.md-journal.com
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Regarding ITP, 6 patients benefited fromHAART introduction
to control the disease, whereas the others (9/15) received
intravenous immunoglobulins, and sometimes platelet trans-
fusions or other immunosuppressant drugs (dapsone, steroids,
and splenectomy).
These treatments were relatively well tolerated since no patient

developed opportunistic infection or cancer during the follow-up.
Six drug-induced cytopenias and 1 severe osteoporosis were
reported (Table 3).
3.5. Evolution of the ADs and of the HIV infection at
last follow-up

Themedian follow-up duration starting from the diagnosis of AD
was 78 months (IQR 1–305).
Table 3

ADs, HAART at diagnosis, AD treatment, and AD evolution.

Autoimmune
diseases

Nb of
patients HAART at AD diagnosis AD tre

RA 1 d4T+ddI+ IDV Salazopyrine, MTX
hydroxychloroqu

SLE 1 Steroids+hydroxyc
Hashimoto thyroiditis 1 SQV+LPV/RTV Levothyroxine+ lyo
Graves’ disease 2 3TC+AZT+LPV/RTV Carbimazole+ thyr

AZT+ddI Carbimazole+ irrad
Autoimmune hepatitis 1 ATV+FTC+TDF Budesonide
AHA 1 NVP+ABC+FPV+RTV Steroids
Myositis 4 AZT+3TC Ig IV

EFV+FTC+TDF Steroids+ Ig IV, th
Aziathioprine, ri

FTC+TDF+RAL Ig IV
SQV+ABC+3TC+RAL a0

MG 2 EFV+FTC+TDF Ig IV+pyridostigm
RAL+ATV+TDF+RTV Ig IV+pyridostigm

GBS 4 FTC+TDF+LPV/RTV Ig IV
FTC+TDF+FPV+RTV Pregabaline, HAAR

0 HAART introductio
EFV+FTC+TDF Ig IV+HAART intro

Sarcoidosis 4 FTC+TDF+EFV Steroids

FTC+TDF+DRV+RTV
FTC+TDF+DRV+RTV+RAL

ITP 15 0 HAART introductio
0 AZT+3TC+platel
0 HAART introductio
0 HAART introductio
0 HAART introductio
0 HAART introductio
0 HAART introductio

transfusion+ Ig
splenectomy

0 HAART introductio
0 HAART introductio

FTC+TDF+DRV+RTV+RAL Ig IV+steroids+s
AZT+ddI HAART introductio

0 AZT+ddI introduc
AZT+ddI HAART introductio

transfusion+ Ig
AZT+EFV+TDF+NFV HAART change+ Ig

FTC+TDF+NVP HAART change

3TC= lamivudine, ABC=abacavir, AD= autoimmune disease, AHA= autoimmune hemolytic anemia, ATV
darunavir, EFV= efavirenz, FPV= fosamprenavir, FTC= emtricitabine, GBS=Guillain–Barré syndrome, HA
immune thrombocytopenic purpura, LPV= lopinavir, MG=myasthenia gravis, MTX=methotrexate, Nb=
raltegravir, RD= refractory disease, RTV= ritonavir, SLE= systemic lupus erythematosus, SQV= saquina
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For ITP, at last follow-up, median viral load was undetectable
(<50copies) (IQR 0–96,928). All of them, except one were
HAARTtreated.MedianCD4T lymphocyte count, percentageand
CD4/CD8 T lymphocytes ratio were 577/mm3 (IQR 94–1700),
30.2% (IQR 7.2–62%), 0.81 (IQR 0.07–2.84), respectively.
For the other ADs, at last follow-up, median viral load was

undetectable (IQR 0–1056). All of them were HAART treated.
Median CD4 T lymphocyte count, percentage and CD4/CD8 T
lymphocytes ratio were 752/mm3 (IQR 262–1270), 35% (IQR
19–48%), 1 (IQR 0.36–1.59), respectively.
At last follow-up, all the ITP were in complete remission except

one, which was in partial remission, with an uncontrolled HIV
infection. For the other ADs, 11 were in complete remission, 8
were in partial remission, and 2 were refractory to the treatment
(Table 3).
atment
Time of

follow-up, mo
Treatment

complication Issue

, steroids+
ine

182 Severe osteoporosis PR

hloroquine 249 PR
thyronine 60 CR
oidectomy 59 Cytopenia CR
iation 212 CR

54 CR
10 CR
31 Cytopenia RD

ymectomy,
tuximab, MTX

14 Cytopenia PR

78 Cytopenia CR
2 Cytopenia RD

ine 32 CR
ine 1 PR

105 PR
T break 104 PR
n 171 CR
duction 56 PR

71 CR
0 305 PR
0 23 CR
0 64 CR
n 92 CR
et transfusion+ Ig IV 183 Cytopenia (anemia, neutropenia) CR
n+ Ig IV+dapsone 148 CR
n+ Ig IV 8 CR
n+ Ig IV 26 PR
n 93 CR
n+platelet
IV+dapsone+

171 CR

n 116 CR
n 104 CR
plenectomy 66 CR
n+ Ig IV+steroids 170 CR
tion 230 CR
n+platelet
IV

144 CR

IV+dapsone 194 CR
74 CR

= atazanavir, AZT= zidovudine, CR=complete remission, D4T= stavudine, ddI=didanosine, DRV=
ART=highly active antiretroviral therapy, IDV= indinavir, Ig IV= immunoglobulins intravenous, ITP=
number, NFV=nelfinavir, NVP=nevirapine, PR=partial remission, RA= rheumatoid arthritis, RAL=
vir, TDF= tenofovir.
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4. Discussion

4.1. General features

The present retrospective study in a large database of HIV-
infected patients allowed us to determine the characteristics of
ADs, to make a cross sectional estimate of prevalence and to
define their prognosis over a long median follow-up of 5 years.
Moreover, we provided a comprehensive review of the clinical
features, pathogenesis, and treatments of these ADs reported in
the literature.
Women were not overrepresented in our study, which is

unexpected regarding general HIV-negative population,[24] but
which is concordant with the literature in HIV-infected
patients.[7,8] By focusing on the frequency of specific disorders,
we found a proportion of sarcoidosis, GB, and IM of 0.08% (CI
0.02–0.15). International values are 0.0125% for sarcoidosis,[25]

0.0035% for GBS,[25] and 0.0051% for myositis.[24] Thus, these
diseases seem to be more frequent in our cohort, suggesting a
higher frequency in HIV population.
We found 0.04% ofMG in our study (CI 0–0.1%) which is not

significantly different from international prevalence, estimated at
0.0051%.[24]

Regarding Graves’ disease, we found only 2 cases (0.04%) (CI
0–0.1%), which is less than international values (1.151%).[24]

For ITP, we found fifteen cases (0.29%) (CI, 0.15–0.44), which
is more than international values (0.025%),[25] but less than
described in other case series and cohort studies.[11–15]
4.2. From serological markers of autoimmunity to clinical
manifestations

The chronic infection by HIV results in production of cytokines,
including interleukin 1[27] and interleukin 6,[28] which leads to
activation of the CD4+ population and polyclonal B cell
stimulation (in addition, production of interferon-g will further
activate the immune system). Such a mechanism may contribute
to the immunopathogenesis of HIV and many other abnormali-
ties.[29,30] The immune system is thus maintained in an activated
state which maximizes viral expression and further induces CD4
receptors thereby increasing the number of cells which are
susceptible to HIV infection.[31,32] Some authors suggested that
clinical manifestations are the result of loss of regulatory CD8 T
cells and the production of autoantibodies.[33] An infectious
trigger for immune activation is one of the discussed mechanisms
in autoimmunity and would derive from molecular mimic-
ry.[34,35] This emerging concept of molecular mimicry was
suggested as a way for retroviruses to escape the innate immune
surveillance.[34] As a result, autoimmune diseases may only occur
when there is no immunosuppression: the clinical latency with
high viral load and still high CD4 count; and the immune
restoration with still high CD4 count and low viral load. In
between those 2 stages, there would be more immune complex or
vasculitis and spondyloarthritis.[1]
4.3. HIV-associated immune thrombocytopenic purpura

Thrombocytopenia is commonly observed among HIV-infected
patients (5–30%) and may be the first manifestation of HIV
infection. HIV-associated ITP is more prevalent in advanced HIV
infection, meaning clinical acquired immunodeficiency syndrome
(AIDS) or a CD4-lymphocyte count <200/mm3, with high viral
load.[5] We observed a predominance of ITP in men, which is
consistent with the literature (25 men, 5 women in Ambler
7

study, 34 men, 21 women in Nascimento study). Even if
platelet count can be very low (<10G/L), major bleeding is
rare[36] and only a few cases of severe bleeding, like intracranial
hemorrhage, have been documented.[5]

There are 2 mechanisms to explain HIV-related ITP. First,
there is an immune-mediated peripheral platelet destruction, like
in classic ITP, with anti-GpIIIa antibodies and the action of
immune complexes.[37,38] This is more frequent early in HIV
infection. The second mechanism is a defect of platelet
production because of the infection of the megakaryocytes of
the bone marrow, which usually occurs at an advanced stage of
AIDS.[38] Of course, thrombocytopenia can also be secondary to
drugs, opportunistic diseases, hypersplenism, lymphoma, or
other infections. These causes of secondary thrombocytopenia
were excluded in our study.
HIV-associated ITP is generally responsive to therapeutic

interventions used in classical ITP: steroids, intravenous
immunoglobulins, splenectomy,[39] associated with antiretroviral
therapy, when it occurs early inHIV infection. These classical ITP
drugs seem to be less effective in patients with advanced disease
because of central infection of the megakaryocyte.[38] Thrombo-
poietic agents might be interesting in this case, improving T-
regulatory cells function and restoring immune tolerance.[40]

Only 2 cases are described in HIV-infected patients and were
effective.[41,42]
4.4. Sarcoidosis and HIV

Sarcoidosis is an immune-mediated disease of unknown origin, in
which the CD4 Th1 type immune response is thought to play an
important role, with CD4 T lymphocytes accumulation in active
granulomas. This pathogenesis might explain why sarcoidosis
was rarely reported in AIDS patients.[43] As in 3 of our 4 patients,
cases of sarcoidosis are usually described as a form of delayed
IRIS in patients receiving HAART.[43–45] Interestingly, as for 2 of
our patients (1 HCV coinfected and 1 HBV coinfected)
sarcoidosis has been reported to occur after interferon-alpha
therapy in both HIV-positive and HIV-negative patients.[6,46]

Therefore, it appears that immune reconstitution after T cell
depletion resulting from a number of causes, including HIV
infection, is associated with an increased susceptibility to immune
dysregulation. This dysregulation induces the Th1 immune
responses against unknown antigens, producing interferon-
gamma, interleukin 2, tumor necrosis factor, that underlies the
granulomatous inflammation of sarcoidosis.[47,48] The suscepti-
bility to dysregulated Th1 immune responses is presumably
increased further by the use of interferon-alpha therapy, which
enhances Th1 responses. In this context, it is important to
differentiate immune reconstitution-associated sarcoidosis from
mycobacterial and fungal immune restoration diseases.[45]

Clinical and radiological characteristics, laboratory values for
bronchoalveolar fluid samples, and course of sarcoidosis are
similar to that observed inHIV-seronegative patients.[6,49] One of
our patients presented a disseminated form with neurologic
involvement which required oral steroids.
4.5. HIV-associated myositis

HIV-associated PM was first described in 1986,[50] and several
reports within the last years confirm this association.[51–54]

Dermatomyositis is also seen in HIV infection, but is rarer.[55–57]

The clinical course (progressive, proximal, and symmetric
weakness), laboratory (elevated serum creatine phosphokinase
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which can be absent), electromyography and myopathic
muscle biopsy findings are similar to the idiopathic
form.[52,53,58,59] Demography in previous studies is discordant,
since in 1 American series, all except 1 were men, while in 1 South
African series all were women.[53,58]

Physiopathology of PM during HIV infection remains poorly
understood. It can occur in all stages of HIV infection, from
asymptomatic individuals to those with advanced AIDS. There is
no correlation with the degree of immunodeficiency.[52,53,58] The
loss of CD4 T lymphocytes during the course of HIV infection
may contribute to the immune dysregulation and the generation
of autoreactive CD8 T lymphocytes, which might increase CD8 T
lymphocyte mediated AD such as PM.[1,52]

Corticosteroids are the most common treatment used in HIV-
associated myositis, while second-line agents include immuno-
globulins, methotrexate, and azathioprine.[52,53] Some cases can
improve without any immunosuppressive therapy[53] or, as one
of our patient, under antiretroviral therapy alone.[58] Some
patients can keep significant weakness for many years despite
these treatments, as 2 of our patients at last follow-up.[52]

One of our treatment refractory patient was a woman with
anti-JO1 antibodies; this case is, to our knowledge, the first
description of this type of inflammatory myopathy associated in
an HIV patient. She presented classical clinical manifestations of
myositis (proximal weakness, myalgia), associated with mechan-
ic’s hands, dactylitis, and interstitial lung disease. She has been
treated with steroids, immunoglobulins, azathioprine, and
methotrexate without any effectiveness and now receives
rituximab.
It is important to differentiate HIV-associated myositis from

toxic myopathy (zidovudine, stavudine) where symptoms recede
at the end of antiretroviral treatment and muscle biopsy reveals
ragged red fibers.[60]
4.6. Neurologic disorders associated with HIV infection

Neurologic complications are present at all stages of HIV
infection.[61] They include HIV neurological diseases, treatment-
related neurological diseases, and neoplasic or opportunistic
neurological disorders.[62] As in our study, GBS usually occurs
either as an acute neurologic manifestation in a primary HIV
infection, at the seroconversion time, or within the first 3 to 6
months after the initiation of antiretroviral therapy.[63,64] It can
also occur later duringHIV infection but generally in the presence
of high CD4+ T lymphocytes counts.[65]

The mechanisms proposed include a direct action of HIV-1 on
the nerves, by neurotropic strains, or autoimmune mechanisms,
with the formation of antibodies against myelin secondary to the
immune dysregulation by HIV infection.[66]

The outcome of GBS inHIV-infected subjects is often favorable
with complete remission or mild aftereffects (as in our series),
although fast clinical deterioration, as respiratory failure, or
deaths have been reported.[67] One study showed similar
outcomes in HIV-positive and HIV-negative patients with
GBS.[68]

Among treatments, plasmapheresis or immunoglobulins can
be used, but the later are preferred because of their easier
use.[65,67]

MG is rare during HIV infection. There are a few case reports
in the literature but a causal relationship has not been
shown.[52,69] Pyridostigmine is the most common treatment
but use of steroids, azathioprine, cyclosporine, immunoglobulins,
and rituximab has been reported.[70–73]
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4.7. Autoimmune thyroid diseases and HIV

Autoimmune thyroid diseases are the most common autoimmune
disease in the world. More and more authors have shown the
association between HIV and autoimmune thyroid disorders.
Small studies report a prevalence rate of Hashimoto thyroiditis to
be up to 2.6% in HIV positive patients.[74] Some authors
described Graves’ disease as a manifestation of delayed IRIS and
suggested that CD4 T lymphocytes could play a role in its
occurrence.[75,76] Other authors found no association between
HIV infection and thyroid dysfunction.[77–79]
4.8. Rheumatoid arthritis associated with HIV infection

We found 1 patient with RA in our case series. RA associated
with HIV infection is quite rare.[80–82] Stein found only 1 case of
RA with erosive arthritis in his 58 HIV infected-patient cohort
with arthritis.[81] In Cunha review of the literature, 9 of 198 HIV
patients with arthritis presented with a rheumatoid pattern.[82]

Clinical presentation, biologic features, and radiologic erosions
are similar to that observed in HIV-negative patients.[80] RA
usually occurs when immunity is reconstituted by HAART. The
role of CD4 T cells in RA pathogenesis is debated but some cases
of RA improvement after HIV infection, mediated by a decrease
in CD4 T cells, have been described.[83]

However, rheumatoid factor and anticyclic citrullinated
peptide antibodies can be detected in HIV-infected patients,
without any rheumatic complaint.[84]
4.9. Autoimmune hepatitis and HIV

Autoimmune hepatitis during HIV infection is extremely rare and
we found, in addition to our case, only 14 cases reported in the
literature.[16,85–89] It has been reported during immune reconsti-
tution,[89] or during a good immunovirological control with
HAART.[16] A favorable impact of HAART is suggested by some
authors.[87] Standard immunosuppressive therapy, even in HIV
positive patients, is described as the optimal treatment by other
authors.[86]
4.10. Autoimmune hemolytic anemia and HIV

AHA is rare in HIV-infected people, and the hemoglobin level is
lower in patients at CDC stage B or C.[90] AHA usually occurs at
an advanced stage of HIV disease. The response to steroids is
often excellent,[91] as for our patient. Direct antiglobulin test can
give false-positive results in HIV-infected patients.[90] Some cases
of AHA during HIV infection are described, during angiotropic
large cell lymphoma, Burkitt lymphoma or diffuse large B-cell
lymphoma, and during Castleman disease.[92–95]
4.11. Systemic lupus erythematosus and HIV

SLE during HIV infection is rare. Fifty-five cases have been
identified by Carugati in the literature between 1981 and
2012.[96] SLE diagnosis during HIV infection is difficult, because
there are many clinical and laboratory similarities between the 2
diseases (oral ulcerations, sicca syndrome, arthritis, fever,
neuropathies, cytopenias, hypergammaglobulinemia).[97] Fur-
ther, antinuclear antibodies and antiphospholipid antibodies can
be positive during HIV infection.[98] Because CD4 T lymphocytes
play an important part in SLE pathogenesis, SLE generally
improves during the course of untreated HIV infection.[99] Our
case had an initial glomerulonephritis, which had been treated by
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cyclophosphamide. After HIV infection, he only presented
cutaneous and articular manifestations, controlled by metho-
trexate and steroids.

4.12. Vasculitis and HIV

We did not identify any patient with vasculitis associated with
HIV infection in our study, although these disorders have been
reported at all stages of HIV infection.[100] Incidence is estimated
less than 1%.[101] Vasculitis mostly affects small, or medium-
sized vessels and is not related to antineutrophil cytoplasm
antibodies (ANCA).[101] Various pathogenic mechanisms have
been proposed in this setting, including cell-mediated inflamma-
tion, immune complex-mediated inflammation and autoanti-
body-mediated inflammation.[101] Relapse is unusual.[101] ANCA
positivity by indirect immunofluorescence is reported in 13% to
42% of HIV patients, but antigen-specific ELISA is usually
negative.[102] Several cases of Behcet disease during HIV infection
have been described.[103–106] Diagnosis is challenging, because
the 2 diseases share many clinical features: oral and genital ulcers,
arthritis, uveitis, and skin lesions.[104,105] The course of the
disease seems to be improved by HAART.[105,106]

4.13. Use of immunosuppressant treatment during HIV
infection

Immunosuppressant treatments used in our case series are
classical, according to reference treatments in non-HIV popula-
tion, and to literature in HIV-infected subjects, as we have
already detailed for each AD.
For a few patients, HAART alone is enough; autoimmune

manifestations are directly HIV-related and improve with
restauration of immunity, as during GBS at time of seroconver-
sion or for ITP, at any stage of the infection.[38,39] The most
frequent and the most effective seem to be immunosuppressant
treatments, in association with HAART. These treatments are
well tolerated in our case series, with a few of complications (only
1 severe osteoporosis and 5 cytopenias in our study and no severe
side effects in the literature).
Our work has some limits and potential bias. First, it is a

retrospective, monocentric study, led from informatical coding in
a hospital information system. Because the diagnoses and data
have all been checked against patient medical record with a
standardized form, we believe our specificity for case selection is
good. On the other hand, our screening methodology may have
underestimated the prevalence of ADs due to unknown sensitivity
of our extraction algorithms and potential loss of follow-up. As
person-time of observation was not available, we could not
estimate the incidence rates. Then, we did not compare AD cases
with non-AD cases in our HIV-infected patients database.
Furthermore, we compared a cross sectional estimate of

prevalence in our study with international studies which are
heterogeneous: American data[24] for MG, myositis and Graves’
disease, European data for GBS and ITP[25] and global data for
sarcoidosis.[25] Those estimations would deserve more accurate
measurement based on multicentric incidence studies. Finally the
good tolerance of immunosuppressant drug in our series should
be confirmed with a large number of patients.

5. Conclusion

AD during HIV infection is a rare event. Sarcoidosis, ITP, IM,
and neurologic manifestations seem to be more frequent in our
cohort than in the general population. Except ITP which is more
9

prevalent in advanced HIV infection, they occur most often in a
context of effective HAART with good immunological response
or during IRIS. GBS often occur at the time of HIV infection
diagnosis. Their clinical manifestations are quite similar to the
general population. HAART allows immune modulations, with
immune restoration and development of autoimmune manifes-
tations. Immunosuppressant drugs in this context seem to be
effective, often well tolerated and not associated with new
opportunistic infection.
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