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a b s t r a c t   

Immune recovery folliculitis (IRF) is defined as the development of an inflammatory disorder of the facial 
pilo-sebaceous unit due to the immune reconstitution inflammatory syndrome (IRIS). Skin lesions can be 
related to an immune response against skin saprophyte bacteria (e.g. Demodex folliculorum, Cutibacterium 
acnes). The rapid reconstitution of T lymphocyte, with a CD8+ predominance, is considered a key pathogenic 
factor for this phenomenon. IRF is clinically similar to acne vulgaris and can be challenging to treat. Patients 
with facial pustules can experience social discomfort. Here we report two cases of IRF diagnosed at the 
human immunodeficiency virus (HIV) clinic of the National Institute of Infectious Diseases L. Spallanzani, in 
Rome, Italy. The first case occurred in an antiretroviral therapy (ART)-experienced patient, after a treatment 
simplification; the second one was registered in an ART-naïve patient, diagnosed with acute HIV infection 
shortly, after ART initiation. To date, an IRF secondary to an ART switch, has not been described yet. IRF 
should be ruled out and considered in differential diagnosis from antiretroviral drug-related skin effects. 

© 2021 The Author(s). Published by Elsevier Ltd. 
CC_BY_NC_ND_4.0   

Background 

With the development of more effective antiretroviral therapies 
(ARTs), the clinical manifestations related to the rapid im
munological recovery are gaining more and more importance during 
HIV infection. In the recent years, new manifestations of immune 
reconstitution inflammatory syndrome (IRIS) are emerging [1]. In 
that contest, the role of CD8 cells is getting clearer. In fact, several 
studies have pointed out the relevant part of CD8 in the develop
ment of IRIS (e.g. PML-IRIS, TB-IRIS and herpes zoster-IRIS) [2–4]. 

Immune recovery folliculitis (IRF) is defined as the development 
of an inflammatory disorder of the facial pilo-sebaceous unit caused 
by cutaneous IRIS. The clinical picture of IRF resembles to that of 

acne vulgaris [5], which is a common cutaneous disorder char
acterized by the presence of papules, pustules, or nodules on the 
face, neck, trunk, or proximal upper extremities. Acne vulgaris is the 
effect of the interaction of multiple factors such as Cutibacterium 
acnes infection, a follicular hyperkeratinisation and an increased 
sebum production by sebaceous glands [6]. IRF seems to be related 
to the rapid reconstitution of T lymphocyte, with a relevant role of 
CD8 phenotype, against skin saprophyte bacteria (e.g. Demodex fol
liculorum, Cutibacterium acnes) [7,8]. 

Two cases of IRF are here reported. The first occurred in an ART- 
experienced patient after a therapy switch and the second one in an 
ART-naïve patient, right after ART initiation for an acute HIV infec
tion. As far as we know, this is the firs reported case of IRF as a 
consequence of an ART switch in a virological suppressed subject 
with still a proper CD4 cells count. 

Cases presentation 

Case report 1 

A 26-year-old Latin female was diagnosed with HIV-1 infection on 
July 2016, after 8 weeks of pregnancy. At the time of the diagnosis she 
was in charge to an Argentinian hospital; CD4 cells count was 1045 
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cells/µL and a viral load (VL) 1,620,000 cp/mL. ART with tenofovir 
disoproxil fumarate/emtricitabine (TDF/FTC) + lopinavir/ritonavir 
(LPV/r) was quickly initiated. On March 2018 she moved to Italy and, 
since then, she has been receiving treatment at our clinic. So, therapy 
was changed to tenofovir alafenamide fumarate/emtricitabina (TAF 
/FTC) + darunavir/cobicistat (DRV/c) to improve safety. 

12 weeks after the switch, a pruritic papular-pustular facial erup
tion appeared, and she received clinical diagnosis of acne vulgaris. 
Molluscum contagiusum dermatitis were clinically excluded for the 
absence of typical lesions with shiny surface and central indentation or 
umbilication. Bacterial folliculitis was excluded for the localization of 
lesions, that moreover did not present the characteristic aspect of the 
pustule with the hair piercing the central part. 

She was treated with oral doxycycline 100 mg daily plus a topical 
retinoid, once daily (at bedtime) for one month, without clinical 
improvement. Patient had emotional distress, given also that she did 
not recall previous history of acne vulgaris. Subsequently, oral con
traceptive pills were started by the gynecologist and a reduction of 
skin lesions was observed with mood deflection appearance. Oral 
contraceptive was hence interrupted after three months, without the 
complete resolution of IRF. Considering immunological and vir
ological parameters, when TAF/FTC + DRV/c was started, her CD4 
cells count was 1151 cells/µL, CD8 was 630 cells/µL and CD4/CD8 was 
1.82. 20 weeks after the ART simplification, CD8 cells count in
creased to 1006 cells/µL (+ 376 cells/µL) and ratio CD4/CD8 de
creased to 1.00. 1 year after the ART switch, CD4 reached 1272 cells/ 
µL (+ 121 cells/µL); CD8 961 cells/µL (+ 331 cells/µL) and CD4/CD8 
1.32. The skin lesions slightly improved spontaneously after two 
years, without completely disappear. 

Case report 2 

A 24-year-old Caucasian man was diagnosed with acute HIV in
fection on February 2018. He was enrolled in a clinical trial studying 
the efficacy of a rapid 4-drug regimen with DRV/c+ raltegravir (RAL) 
+TDF/FTC in acute infection. At diagnostic time, CD4 cells count was 
324 cells/µL, CD8 440 cells/µL, CD4/CD8 ratio 0.73 and VL 6889 cp/ 
mL. Three weeks post ART, few facial comedones, papules and pus
tules appeared (Fig. 1). 

At that time, immunological parameters revealed CD4 cells count 
of 635 cells/µL (+ 311 cells/µL), CD8 cells 827 cells/µL (+ 387 cells/µL), 
CD4/CD8 ratio 0.76. After 8 weeks, virological suppression was 
achieved and ART was simplified to elvitegravir/cobicistat/em
tricitabina/tenofovir afenamide fumarate (E/C/F/TAF), after 

reviewing genotype, as for study procedure, with the persistence of 
skin lesions. The patient had a previous history of acne. Clinical di
agnosis of acne vulgaris was made and treatment with topical re
tinoid once a day for 4 months plus oral doxycycline 100 mg daily 
during 40 days was started, with only a mild reduction of the lesions. 
Therefore, on June 2020 a skin biopsy was performed and IRF was 
histologically confirmed. In this period, CD4/CD8 ratio was 1.08 and 
decreased until 0.68 at December 2020. 

The histological microscopic examination showed an epidermal 
infundibular cyst with peripheral ulcer, associated to an acute and 
chronic inflammatory infiltrates into the dermal layer (Fig. 2). The 
immune-phenotype study, revealed a large amount of T lympho
cytes cells (CD3) with a majority of CD4 phenotype with respect to 
CD8 phenotype (Fig. 3). 

In March 2020 ART was simplified to bictegravir/emtricitabina/ 
tenofovir alafenamide fumarate (BIC/F/TAF), to reduce pills burden. 2 
years later, the patient refers a spontaneous remission of the facial 
comedones. 

Discussion 

Patient 1 is the first documented case of IRF occurred after a ther
apeutic switch in an ART-experienced person with good immune status 
and a stable virological suppression. She was diagnosed with acne 
vulgaris shortly after the ART switch from TDF/FTC + LPV/r to TAF/ 
FTC + DRV/c. Patient 1 has been previously on ART for almost two years, 
with good efficacy and adherence. Interestingly, after the ART simplifi
cation, an absolute increase of CD8 lymphocyte was observed not fol
lowed by a CD4 increment. CD4/CD8 ratio decreased from 1.82 to 1.00 in 
5 months. So, we suppose that IRF was driven by a CD8 lymphocyte up- 
regulation. Interestingly, the patient did not recall a previous history of 
acne vulgaris, as formerly documented in most cases of IRF. 

The second patient was enrolled in a clinical trial on rapid 4-drug 
regimen for acute HIV infection and DRV/c+RAL+TDF/FTC was 
started within 4 days of diagnosis. Soon after ART start, facial co
medones, papules and pustules appeared. During that time, T lym
phocyte cells count doubled with a stable CD4/CD8 ratio. VL at 
diagnosis was low and resulted undetectable within less than 8 
weeks. In contrast with the previous one, he recalled a history of 
acne vulgaris during puberty. 

In both of cases CD8 reconstitution was evident during lesions 
progression: in patient 1 CD4 reconstitution was poor, while, in patient 
2 happened simultaneously with the CD8 immune reconstitution. 
Accordingly, skin biopsy documented T CD3 lymphocyte inflammatory 
with both CD4 and CD8 phenotypes (Fig. 3). Bacterial folliculitis and 
Molluscum contagiusum dermatitis were clinically excluded for both 
patients. According to our experience and to the limited literature data 
available, IRF is often self-limiting within few months. The effect of oral 
antibiotics combined with retinoid cream are controversial. In some 
cases, the cure was achieved with topical corticosteroid (betametha
sone dipropionate, 0.05% cream) [5] or low-dose oral prednisone [2]. In 
our two clinical reports, dermatological lesions were only mitigated by 
the treatment. Indeed, patients with acne can experience significant 
psychological morbidity that may impact social lives and employment 
of the affected individuals. 

The strength of our case report was the histological examination 
with the immuno-phenotype study. This showed the presence of 
inflammatory infiltrate within the epidermal layer. Further studies 
are needed to deeply understand the complex manifestations of IRIS 
and to define its treatment. 

With the improvement of ART efficacy and the rapid im
munological recovery, we are assisting to a rising incidence of aty
pical IRIS pictures, that can be misdiagnosed by clinicians [1]. The 
skin manifestations caused by IRIS should be ruled out, and con
sidered in differential diagnosis from antiretroviral drug-related skin 
effects. IRF is defined as the development of inflammatory disorder 

Fig. 1. Macroscopic lesions: facial pustules (a) and front papules (b). Macroscopic 
facial lesions appear similar to Acne vulgaris lesions. 
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Fig. 2. Microscopic aspect of the facial pustule (a, b). Haematoxylin and eosin staining magnification. (a) Ruptured infundibular epidermal cyst, with severe acute and chronic 
inflammation, 5X. (b) Mixed inflammation, mostly composed by granulocyte cells, surrounding the epidermal cyst, 20X. 

Fig. 3. Immunohistochemistry of the facial pustule. (a) A large amount of T CD3 lymphocyte cells, 10X (b) with a majority of T helper CD4 phenotype, 10X (c) with respect to T 
cytotoxic CD8 phenotype, 10X. 
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of the pilo-sebaceous unit due to the IRIS, in which CD8 recon
stitution plays a key role. The first case report, reinforces the concept 
that an ART switch can modify the immunological balance of HIV- 
infected patients and could potentially trigger an IRIS, regardless of 
the viral load. Further studies are necessary on pathogenic, diag
nostic and treatment of uncommon IRIS manifestations. 
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