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Background: In Korea, new human immunodeficiency virus
(HIV) patients continue to be diagnosed. Due to the develop-
ment of highly active anti-retroviral therapy (HAART) and
lengthening of survival period of infected person, the aspect
of skin diseases of HIV-infected patients is also changing.
Obijective: To determine skin diseases of HIV-infected pa-
tients according to immune status and the relationship be-
tween folliculitis and HAART drug. Methods: Subjects were
HIV-infected patients who were treated in the department of
dermatology from September 1, 2008 to August 31, 2018.
Medical records of 376 subjects were retrospectively anal-
yzed. Results: Of 376 patients were studied, tinea infection,
folliculitis, and seborrheic dermatitis were the most common
regardless of their CD4 T cell counts or treatment group
(initial treatment or retreatment). Seborrheic dermatitis, irri-
tant contact dermatitis, and pruritic papular eruption were
significantly more common in patients with CD4 +T cells
less than 200x 10° cells/L while warts were significantly
more frequent in patients with CD4+T cells greater than
200 x 10° cells/L. Most HAART agents were found to be help-
ful in reducing the incidence of folliculitis. Conclusion:
There were many skin diseases in HIV patients, different from
previous studies. In our study, the top three diagnoses were
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tinea infection, folliculitis, and seborrheic dermatitis.
HAART medication was helpful in reducing folliculitis.
These changes will require different treatments for skin dis-
eases in HIV patients. (Ann Dermatol 31(6) 640 ~ 644, 2019)
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INTRODUCTION

Human immunodeficiency virus (HIV) is a single-stranded
RNA virus belonging to lentivirus genus of retroviridae
family'. Acquired immunodeficiency syndrome (AIDS) re-
fers to cases in which HIV-infected patients develop multi-
ple opportunistic infections or tumors with decreased
CD4+T lymphocytes’. HIV patients suffer from various
diseases due to decreased immune function. Approximate-
ly 80% to 92% of them require dermatologic treatment for
the accompanied skin disease™”.

HIV infection has the largest number of patients in sub-
Saharan Africa around the world. However, its explosive
growth has been calming since the early 2000s”. In addi-
tion, the number of new HIV-infected diagnoses and HIV-
related deaths are on the decline due to the development
of various preventive measures and highly active anti-ret-
roviral therapy (HAART). However, unlike this trend, more
than 1,000 infections has been diagnosed in Korea every
year since 2013°.

Treatment for HIV is different than before. All HIV-in-
fected individuals are advised to be treated regardless of
immune function. This is because complication is reduced
when the treatment is started early regardless whether
there is immune function deterioration. When virus grow-
th is inhibited, the propagation power to another person is
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decreased”.

Due to increase of domestic HIV infections and change of
treatment, the objective of this study was to determine
skin diseases of HIV-infected patients according to im-
mune status and the relationship between folliculitis and
HAART drug.

MATERIALS AND METHODS
Subjects

Subjects were 376 HIV patients who visited the dermatol-
ogy outpatient clinic from September 1, 2008 to August
31, 2018. All patients were confirmed with HIV through
ELISA and Western blot. This study was approved by the
Institutional Review Board of the National Medical Center
(IRB no. H-1810-095-003). Due to the retrospective nature
of this study, informed consent of the patients was not
required.

Methods

Medical records of these subjects were retrospectively
analyzed. Survey items were as follows: patient’s sex, age,
date of first visit to infectious medicine department, date
of first visit to dermatology department, dermatologic di-
agnosis, the number of CD4 +T cells and viral DNA at first
visit to dermatologic clinic, whether HAART was perform-
ed, and drugs used for HAART.

Through this information, we investigated the demograph-
ics of patients, duration of HIV, common dermatologic di-
agnosis of each group, and the effect of HAART on fol-
liculitis.

The number of CD4+T cells and the number of viral
DNAs one month before and after the visit were used.
Patients without these data were excluded from the anal-
ysis.

Patients who were diagnosed with HIV at our hospital or
who visited our clinic without any treatment after con-
firmation at a public health center were assigned into the
initial treatment group. Patients with a history of diagnosis
and treatment at other hospitals were assigned into the re-
treatment group and used for analysis.

To analyze the relationship of drugs with folliculitis, drugs
used up to 6 weeks before the onset of folliculitis were in-
vestigated and classified as possible causative agents.

1) Statistical analysis

Results were analyzed using IBM SPSS Statistics version
22.0 for Windows (IBM Corp., Armonk, NY, USA). Differ-
ences in diagnosis according to CD4+T cell counts were
assessed using chi-square test and Fisher exact test. The re-
lationship between drugs used and folliculitis was de-
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termined by logistic regression analysis. Statistical signifi-
cance was considered when p-value was less than 0.05.

RESULTS

Demographics

A total of 376 subjects were enrolled, including 361
(96.0%) male and 15 (4.0%) female. The mean age of these
subjects was 42.96 years. The mean age of males was
42.99 years and the mean age of females was 42.13 years.
Among these subjects, 190 (50.5%) were initial patients
and 186 (49.5%) were retreatment patients.

Of the total subjects, 360 patients underwent CD4 +T cell
test at the first visit to the dermatology clinic, with an aver-
age value of 459.85x10° cells/L. Of these 360 patients,
81 patients had CD4+T cells below 200x 10° cells/L. Of
359 patients, 187 (52.1%) had no detectable viral RNA,
61 had less than 40 copies/mL, and 111 had 40 copies/mL
or more. The mean viral load was 97,373.21 copies/mL. A
total of 368 (97.9%) of 376 patients underwent HARRT
using 20 HAART agents. An average of 4.02 antiviral
drugs were taken per patient (Table 1).

Duration of disease

The duration of the illness from the date of HIV diagnosis
to November 30, 2018 averaged 2,991.13 days (8.19 years).
In the initial treatment patient group, the average time
from HIV diagnosis to the first visit to a dermatologist was
739.6 days (2.02 years). The mean duration of dermato-
logic follow-up was 1,304.46 days (3.57 years).

Table 1. Demographic characteristics of patients

Characteristic Number of cases (%)

Total 376 (100.0)
Sex

Male 361 (96.0)

Female 15 (4.0
Initial patient 190 (50.5)
Retreatment patient 186 (49.5)
CD4+T cell (n=360)

<200 81 (22.5)

>200 279 (77.5)
Viral DNA (n=359)

0 187 (52.1)

<40 61 (17.0)

>40 111 (30.9)
HAART

Yes 368 (97.9)

No 8 (2.1)

HAART: highly active anti-retroviral therapy.
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Diagnosis

The mean number of diagnoses during the dermatologic
follow-up period was 2.33.

1) In total group

A total of 112 diagnoses were found when the initial pa-
tient group and the retreatment patient group were com-
bined. The top five diagnoses were tinea infection, folli-
culitis, seborrheic dermatitis, pruritus, and wart.

2) Initial treatment group

A total of 190 patients in the initial treatment group were
examined and a total of 77 diagnoses were obtained. The
top five diagnoses were tinea infection, folliculitis, sebor-
rheic dermatitis, acne, and wart.

3) Diagnosis according to immune status

We analyzed the relationship between diagnosis and CD4 +
T cell count at the first visit to the dermatologist. The top
five diagnoses of patients with CD4 +T cells below 200 x
10° cells/L were tinea infection, folliculitis, seborrheic der-
matitis, irritant contact dermatitis, and pruritic popular erup-
tion. The top five diagnoses of patients with CD4+T cells
exceeding 200 x 10° cells/L were tinea infection, folliculi-
tis, seborrheic dermatitis, wart, acne (Table 2).

We analyzed the relationship between diagnosis and
CD4+T cell counts in the top five diagnoses (tinea in-
fection, folliculitis, seborrheic dermatitis, irritant contact
dermatitis, Pruritic popular eruption, wart, acne) of the
two treatment groups in this study and other diseases
(syphilis, oral candidiasis, dry skin, drug rash, and Kaposi’s
sarcoma) known to have a difference according to im-
mune status in other studies. Seborrheic dermatitis, irritant
contact dermatitis, and pruritic popular eruption were sig-
nificantly more common in patients with CD4+T cells
less than 200x 10° cells/L while warts were significantly
more common in patients with CD4+T cells greater than
200x 10° cells/L.

Folliculitis

Except for tinea infection, we analyzed folliculitis, the

Table 2. Most common skin diseases in each group

most common diagnosis in all groups. Eight of possible
causative agents of folliculitis were analyzed for their asso-
ciation with folliculitis. Except for Atazanavir (Reyataz Cap®;
Bristol-Myers Squibb Co., Brinceton, NJ, USA), the incidence
of folliculitis was reduced in the group taking these possi-
ble causative agents.

The relationship of folliculitis with Lamivudine/Zidovudine
(Combivir Tab®; GlaxoSmithKline Ltd., Brentford Middle-
sex, UK) and Ritonavir (Norvir Cap®; AbbVie, North
Chicago, IL, USA) was also analyzed. These two drugs are
chosen because their side effects such as folliculitis and
acne are recorded in the pharmacopoeia. Lamivudine/
Zidovudine (Combivir Tab®) reduced the incidence of
folliculitis. However, Ritonavir (Norvir Cap®) was not sig-
nificantly related to folliculitis (Table 3).

Table 3. Relationship between highly active anti-retroviral therapy
drugs and folliculitis

Odds ratio p-value

Lamivudine/Abacavir (Kivexa®™; 0.435  0.004
GlaxoSmithKline, Brentford Middlesex,
UK) 7
Raltegravir (Isentress Tab®™; Merck & Co., 0.337  0.000
Inc., Kenilworth, NJ, USA)
Lamivudine (3TC®; GlaxoSmithKline, 0.176  0.002
Brentford Middlesex, UK)
Atazanavir (Reyataz Cap®; Bristol-Myers  0.555 0.090
Squibb Co., New York, NY, USA)
Emtricitabine/Elvitegravir/Cobicistat/ 0.188 0.000
Tenofovir (Genvoya‘g; Gilead Sciences,
Foster City, CA, USA) ‘
Emtricitabine/Tenofovir (Truvada Tab®; 0.286 0.000
Gilead Sciences, Foster City, CA, USA)
Lamivudine/Abacavir/Dolutegravir 0.205 0.000
(Triumeq Tab®; ViiV Healthcare,
Research Triangle Park, NC, USA)
Emtricitabine/Elvitegravir/Cobicistat/ 0.211 0.000
Tenofovir (Stribild Tab®; Gilead
Sciences, Foster City, CA, USA)
Lamivudine/Zidovudine (Combivir Tab®; 0.122 0.001
GlaxoSmithKline, Brentford Middlesex,
UK) )
Ritonavir (Norvir Cap®; AbbVie, North  0.895 0.799
Chicago, IL, USA)

CD4+T cell <200x10° cells/L

CD4+T cell >200x10° cells/L

Total Initial patient
1 Tinea infection Tinea infection
2 Folliculitis Folliculitis
3 Seborrheic dermatitis Seborrheic dermatitis
4 Pruritus Acne
5 Wart Wart

Tinea infection

Tinea infection

Folliculitis Folliculitis
Seborrheic dermatitis Seborrheic dermatitis
Irritant contact dermatitis Wart

Pruritic popular eruption Acne
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DISCUSSION

HIV patients are accompanied by many skin disorders.
There are two main types of skin disease: primary HIV-1
related skin disorders and secondary mucocutaneous signs
of HIV infection®. Of these, secondary skin disorder is
more common. These secondary skin disorders include in-
fectious disorders and neoplastic disorders. Their fre-
quency decreases as the number of patients receiving
HAART increases. In contrast, primary skin disorders do
not decrease their prevalence regardless of HAART®. Since
almost all patients now receive HAART, it is meaningful to
compare them with studies on HIV skin diseases in Korea
at the time when this was not the case. In the study con-
ducted by Kim et al. in 20107, the proportion of patients
receiving HAART was 78%. In the study of Kim et al.'
conducted in 2013, it was 53.7%. In the present study,
97% of patients were receiving HAART. This percentage
was the highest of patients receiving HAART ever report-
ed.

In this study, tinea infections were the most common in all
patients (in the initial patient group and in the high and
low CD4 cell counts groups) followed by folliculitis and
seborrheic dermatitis. Fungal infections are calculated by
summing the sites of infection. When fungal infection is
divided into sites, folliculitis is the most common. In the
previous study of Kim et al.”, eosinophilic folliculitis was
the most common one, followed by syphilis and sebor-
rheic dermatitis. In the study of Kim et al.', the most com-
mon one was tinea, followed by seborrheic dermatitis,
condyloma, and folliculitis. Although there is a difference
in the order of these diseases, all three studies showed that
folliculitis and seborrheic dermatitis were common.

The authors wanted to know if there was a difference in
common skin disease between the initial group and total
or other studies. Therefore, common skin disease was
identified only in the initial group and compared with the
total group. As a result, there were no significant differ-
ences.

In other studies on HIV skin disease in Koreans, syphilis,
oral candidiasis, dry skin, drug rash, and Kaposi’s sarcoma
were found to be statistically significantly different be-
tween the two groups'”’. Thus, we analyzed the relation-
ship between diagnosis and CD4+T cell counts for the
top five diagnoses (tinea infection, folliculitis, seborrheic
dermatitis, irritant contact dermatitis, Pruritic popular erup-
tion, wart, acne) of the two groups in this study and the
other diseases (syphilis, oral candidiasis, dry skin, drug rash,
and Kaposi’s sarcoma).

In the study of Kim et al.”, Kaposi’s sarcoma and con-
dyloma differed between high and low CD4 +T cell counts.

Skin Disease in Korean HIV Patients

In the study of Kim et al.', differences in syphilis, oral can-
didiasis, and drug rash were found. The reason for this dis-
crepancy is probably due to differences in the percentage
of patients receiving HAART and the classification of sub-
jects and diseases'”.

What was unique about this study was that there were di-
agnoses not mentioned in other studies, including nevus,
sebaceous hyperplasia, male pattern hair loss, and acne.
These changes are thought to increase cosmetic interest as
the lifespan of patients is extended due to the develop-
ment of HAART.

Following tinea infection, folliculitis was the most com-
mon skin disease in all groups. Possible reasons for the
high prevalence of folliculitis are as follows. First, folli-
culitis is a common skin disease not only in HIV patients,
but also in the general population. It may also be caused
by immune reconstruction syndrome that occurs during
the initiation of HAART. This has been shown in previous
studies on HIV patients®’. It might be also due to drugs
used such as Lamivudine/Zidovudine (Combivir Tab®™)
and Ritonavir (Norvir Cap®). Finally, patients with HIV of-
ten have acneiform eruption, acne, eosinophilic folli-
culitis, pruritic papular eruption, and prurigo simpex with
symptoms similar to folliculitis'®'?. Although a biopsy is
necessary for accurate identification, not all patients will
undergo biopsy. Thus, diseases with similar symptoms
may be classified as folliculitis at once. This might have
increased the prevalence of folliculitis. These diseases are
all similar in that they can show erythematous papules,
vesicles, and pustules. They may accompany itching.
However, they can be classified based on the following
points. Although folliculitis and eosinophilic folliculitis are
difficult to differentiate clinically, it is possible to dis-
tinguish between eosinophil deposits on hystopathology
and rise in Ig E or eosinophil count in blood'*'*"®. The
difference is that acne is accompanied by seborrhea or
comedone. It is not prone to itching. Pruritic papular erup-
tion or prurigo simplex differs from folliculitis occurring
on the face, neck, chest, and back. It occurs mainly on the
extensor surface of arms and legs'®'*'°.

In practice, it is difficult to decide whether to keep or
change the drug when the patient has folliculitis or when
a new rash occurs and increases after taking the drug.
Results of the present study showed that continuation of
the dosing, except for some medicines, would be benefi-
cial for the improvement of folliculitis. Therefore, it may
be helpful to continue antiviral treatment with treatment
of folliculitis after differentiating from other diseases. The
patient should also be informed that it is not a side effect
of drugs.

Limitation of this study is that it is a retrospective inves-
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tigation conducted in a single institution. Multi-institu-
tional studies need to be done in the future. In addition,
most patients with anal condyloma were excluded from
this study because they underwent surgical resection by
general surgeon in most cases. And some diseases such as
itching without skin lesions or some diseases such as tinea
pedis are often prescribed by internal medicine without
dermatologic care which is likely to cause errors. Finally,
clinical diagnosis was used as a retrospective study. In
other words, biopsy or culture was not performed in all
patients.
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