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ABSTRACT

Background: While Korea maintains a low prevalence of human immunodeficiency virus (HIV), the number of 
newly diagnosed cases has been steadily rising, reaching approximately 1,000 annually in recent years. The 2022 
annual report from the Korea Disease Control and Prevention Agency revealed that women living with HIV (WLWH) 
constitute 6.4% of the total confirmed people living with the HIV population, totaling 1,219 individuals. Despite this, 
only a few studies have focused on WLWH in Korea. This study aims to analyze the epidemiological and clinical 
characteristics of WLWH in Korea.
Materials and Methods: We retrospectively collected data by reviewing the medical records of all WLWH who visited 
10 urban referral hospitals across Korea between January 2005 and May 2023.
Results: A total of 443 WLWH were enrolled in this study. The predominant risk exposure was heterosexual contact, 
with 235 (53%) participants either married or cohabiting with a male partner at their initial clinic visit. Among the 
participants, 334 (77.7%) were Korean, 27 (6.1%) were Southeast Asian, and 19 (4.3%) were African. Antiretroviral 
therapy was initiated by 404 WLWH (91.2%). We observed 118 pregnancies in WLWH following their HIV diagnosis, 
resulting in 78 live births (66.1%), 18 induced abortions (15.2%), 10 pre-viable fetal losses (8.5%), and four stillbirths 
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(3.4%). Over a cumulative follow-up duration of 3,202.1 years, the incidence rates of breast and cervical cancers were 
both 2.18 per 1,000 person-years. Additionally, the incidence rates of pelvic inflammatory disease, cervical intraepithelial 
neoplasm (above grade II), and osteoporosis were 4.67, 11.21, and 13.39 per 1,000 patient-years, respectively.
Conclusion: This is the first multicenter study to investigate the clinical and epidemiological characteristics of WLWH 
in Korea. The incidence and prevalence of diseases in women, including breast cancer, cervical cancer, and chronic 
comorbidities, are high in WLWH in Korea; therefore, further research and efforts are needed to manage these 
diseases.
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INTRODUCTION

Globally, 53% of people living with human 
immunodeficiency virus (HIV) (PLWH) are women and 
girls [1]. In 2020, 4,200 women aged 15–24 years acquired 
HIV every week in sub-Saharan Africa. However, research 
focusing on women living with HIV (WLWH) remains limited. 
A systematic review conducted in 2016 revealed that 
women comprised only a median of 19.2% of participants 
in antiretroviral studies, 38.1% in HIV vaccine studies, 
and 11.1% in HIV cure studies [2]. Consequently, WLWH 
continues to be underrepresented in HIV clinical studies.

As of December 2023, Korea has recorded a cumulative 
total of 19,001 HIV-diagnosed individuals [3]. Among them, 
1,219 (6.4%) are women. In 2022, 1,066 individuals were 
newly diagnosed with HIV in Korea, with 82 (7.7%) being 
women (35 Koreans and 47 foreigners). The total number 
of Koreans living with HIV in Korea in 2022 was 15,880, 
including 998 women.

While several reports have documented the clinical and 
epidemiological characteristics of PLWH in Korea [4-6], 
these studies have predominantly enrolled male PLWH 
due to the male-dominant epidemic of HIV infection in 
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Korea. Consequently, research focusing on the clinical 
and epidemiological characteristics of WLWH in Korea is 
still lacking.

A study investigating pregnancy rates and outcomes 
among WLWH in Korea revealed a lower pregnancy rate 
compared to the general population [7]. Conducted 
retrospectively between 2005 and 2017, this study enrolled 
95 WLWH. The pregnancy rate within the study population 
was reported as 3.57 per 100 patient-years, with successful 
prevention of mother-to-child transmission of HIV through 
effective preventive measures.

Additionally, another study explored the epidemiology of 
human papillomavirus (HPV) infection among WLWH in 
Korea [8]. This study analyzed HPV DNA genotype and 
cervical cytology data from 60 WLWH and 1,938 HIV-
negative women. Results indicated a higher prevalence 
of high-risk HPV infection and abnormal cervical cancer 
among WLWH compared to HIV-negative women. Given 
the necessity for tailored care for WLWH in the region, 
data specifically focusing on this demographic is essential.

Therefore, this current study aimed to describe the 
epidemiological and clinical characteristics of WLWH in 
Korea.

MATERIALS AND METHODS

1. Study population
We retrospectively enrolled all WLWH who visited 10 
referral hospitals across Korea between January 2005 
and May 2023. The participating hospitals were Severance 
Hospital, National Medical Center, Ajou University 
Hospital, Inha University Hospital, Wonju Severance 
Christian Hospital, Gachon University Gil Medical Center, 
Seoul Medical Center, National Health Insurance Service 
Ilsan Hospital, Soonchunhyang University Seoul Hospital, 
and Inje University Ilsan Paik Hospital. Transgender 
women were excluded from this study. Medical records of 
443 WLWH were reviewed for this retrospective study.

2. Ethics statement
This study was approved by the Institutional Review 
Board of Severance Hospital (4-2023-0690), which 
waived the requirement for informed consent due to its 
retrospective design.

3. Study design, data collection, and definitions
This study utilized a retrospective cohort design. Data 
collected included age, HIV risk exposure, marital status, 
ethnicity, CD4+ T cell count, HIV viral load at the time of 
HIV diagnosis, and antiretroviral treatment regimens. We 
analyzed the cumulative prevalence of infectious and non-
communicable diseases and examined the incidence of 
several diseases of interest pertinent to women’s health, 
such as breast cancer, cervical intraepithelial neoplasia 
(above grade II), cervical cancer, pelvic inflammatory 
disease, and osteoporosis. Additionally, we compared the 
clinical characteristics of Korean and foreign WLWH.

Infectious diseases included acquired immune 
deficiency syndrome (AIDS) defining illness, other 
opportunistic infections such as herpes zoster, as well 
as sexually transmitted infections. AIDS-related diseases 
encompassed AIDS-defining illnesses according to the 
1993 Centers for Disease Control and Prevention AIDS 
case definition, along with other relevant opportunistic 
diseases diagnosed by attending infectious disease 
doctors at each hospital [9]. Prolonged herpes simplex 
virus infection refers to chronic ulcer lasting longer 
than 1 month, or to cases of bronchitis, pneumonitis, 
or esophagitis. The non-communicable diseases 
evaluated included hypertension, diabetes mellitus, 
dyslipidemia, chronic kidney disease, chronic liver 
disease, rheumatological disease, cerebrovascular 
disease, cardiovascular disease, and solid organ cancer. 
Hypertension was defined as a diastolic blood pressure 
≥90 mmHg and/or systolic blood pressure ≥140 mmHg 
[10], while diabetes was defined as a fasting blood 
glucose level ≥126 mg/dL [11]. Dyslipidemia was defined 
using any one of the following criteria: total cholesterol 
≥240 mg/dL, triglyceride ≥200 mg/dL, high-density 
lipoprotein cholesterol <40 mg/dL, and low-density 
lipoprotein cholesterol ≥160 mg/dL according to National 
Cholesterol Education Programme ATP-III guidelines [12]. 
Chronic kidney disease was defined as decreased kidney 
function demonstrated by glomerular filtration rate (GFR) 
of <60 mL/min per 1.73 m2 for at least 3 months or an 
estimated GFR <60 mL/minute by chronic kidney disease 
epidemiology collaboration equation [13]. Chronic liver 
disease encompassed chronic hepatitis B and C, alcoholic 
liver disease, non-alcoholic fatty liver disease, and liver 
cirrhosis, according to the American Association for the 
Study of Liver Diseases guidelines [14]. Rheumatologic 
diseases included rheumatoid arthritis, psoriasis, 
psoriatic arthritis, ankylosing spondylitis, inflammatory 
bowel disease-associated spondyloarthropathy, reactive 
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arthritis, systemic lupus erythematosus, Sjögren’s 
syndrome, dermatomyositis, polymyositis, systemic 
sclerosis, vasculitis, gout, calcium pyrophosphate crystal 
deposition disease, and fibromyalgia diagnosed by 
rheumatology specialist using diagnostic criteria of the 
American College of Rheumatology [15]. Cerebrovascular 
disease comprised cerebral infarction and cerebral 
hemorrhage, whereas cardiovascular disease included 
stable angina, unstable angina, coronary artery disease, 
acute myocardial infarction, and peripheral artery 
obstructive disease. Osteoporosis, for participants >50 
years of age, was defined as a bone mineral density 
of 2.5 T-scores below the average values for young 
participants [16]. Pelvic inflammatory disease was 
diagnosed by a gynecologist according to a previously 
published diagnostic criteria [17]. Solid cancers, including 
breast cancer and cervical cancer, were diagnosed 
based on relevant clinical, radiological, and pathological 
findings, among other criteria. Data on pregnancy 
outcomes were collected, with the number of weeks of 
pregnancy determined by examinations conducted at 
the Department of Obstetrics and Gynecology of each 
hospital. Follow-up duration was calculated from the first 
date of visit to the last visit.

4. Statistical analysis
The incidence rate per 1,000 patient-years was calculated 
by dividing the number of new cases within a specified 
period by the follow-up time. Continuous variables 
were presented as medians and interquartile ranges. 
Categorical variables were presented as frequencies and 
percentages. Continuous and categorical variables were 
analyzed using independent samples t-tests and Chi-square 
tests, respectively. All P-values were two-tailed, with a 
significance level set at <0.05. Statistical analyses were 
conducted using SPSS for Windows (version 26, SPSS Inc, 
Chicago, IL, USA).  

RESULTS

A total of 443 WLWH were enrolled in the study, with 
a mean age of 39.3 years. The majority of participants 
who knew their route of infection reported acquiring HIV 
through heterosexual contact (Table 1). Upon initial visit, 
the survey on marital status revealed that 53.0% of the 
individuals were either married or cohabitating. Among the 
enrolled participants, 77.7% were Koreans, with foreigners 
originating from Southeast Asia, Africa, China, and Central 
Asia. The mean CD4+ T cell count at initial visit was 240 

cells/mm3, and the HIV viral load predominantly ranged 
from 1,000 to 100,000 copies/mL. Antiretroviral therapy 
was initiated by 91.2% of participants after HIV diagnosis.

The incidence rates of diseases of interest associated 
with women’s health were analyzed (Table 2). Over a total 
follow-up period of 3,212 person-years, the incidence rates 
were as follows: breast cancer and cervical cancer both 
occurred at a rate of 2.18 cases per 1,000 person-years.  
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Table 1. Demographic, epidemiological, and clinical characteristics 
of women living with HIV in Korea (n=443)

Characteristics Values
Age at first visit, years 39.3±13.3 (0–75)
HIV risk exposure

Heterosexual contact 240 (54.2)
Unknown 200 (45.1)
Others 3 (0.0)

Marital status at first visit
Single 95 (21.4)
Married/living together 235 (53.0)
Divorced/widowed 39 (8.8)
Unknown 74 (16.7)

Ethnicity
Korean 344 (77.7)
Caucasian 11 (2.5)
Chinese 14 (3.2)
Southeast Asian 27 (6.1)
Central Asian 14 (3.2)
African 19 (4.3)
Other 5 (1.1)
Unknown 9 (2.0)

CD4+ T cell count at first visit, n=395, cells/mm3 240 (89–453)
HIV viral load at first visit, n=348, copies/mL

<50 9 (2.6)
50–1,000 38 (10.9)
1,000–100,000 189 (54.3)
100,000–1,000,000 100 (28.7)
>1,000,000 12 (3.4)

Antiretroviral therapy during follow up
Yes 404 (91.1)
No 23 (5.2)
Unknown 16 (3.6)

Data are presented as mean±standard deviation (interquartile range) 
or number of participants (%).
HIV, human immunodeficiency virus.

Table 2. Incidence of diseases associated with women’s health 
among women living with HIV in Korea

Disease Incidence  
(cases per 1,000 patient-years)

Breast cancer 2.18
Cervical cancer 2.18
Pelvic inflammatory disease 4.67
Cervical intraepithelial neoplasia 
(above grade II)

11.21

Osteoporosis 13.39

HIV, human immunodeficiency virus.
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The incidence of pelvic inflammatory disease was 4.67 
cases per 1,000 person-years, and that of grade 2 or 
higher cervical intraepithelial neoplasia was 11.2 cases per 
1,000 person-years. Osteoporosis occurred at a rate of 
13.39 cases per 1,000 person-years.

We compared the incidence rates of breast and cervical 
cancers among WLWH in this study with the crude 
incidence reported in the National Cancer Registry 
for 2020 in the general population (Fig. 1) [18]. The 
comparison revealed higher incidence rates of both 
cancers in WLWH. The average age at diagnosis of breast 
cancer in WLWH was 35.8 years, and even when compared 
with the incidence rates in the general population aged 
40–44 years, the rates of breast and cervical cancers 
were higher in WLWH.

Among AIDS-related diseases, the prevalence rates of 
Pneumocystis jiroveci pneumonia, tuberculosis, invasive 
candidiasis, and cytomegalovirus (CMV) disease were 
11.5%, 8.4%, 7.1%, and 7.1%, respectively (Table 3). 
Regarding non-communicable diseases, the prevalence 
rates of chronic conditions such as hypertension, diabetes 
mellitus, and dyslipidemia were 10.2%, 7.7%, and 12.0%, 
respectively. During the study period, 118 pregnancies 
were recorded, with stillbirths occurring after 20 weeks 
recorded in 3.4%, pre-viable fetal losses before 20 weeks 
recorded in 8.5%, and induced abortions recorded in 
15.2%. Additionally, 29 participants (5%) died during the 

study period, with 15 deaths attributed to AIDS-related 
diseases and 14 deaths to non-AIDS-related diseases.

The characteristics of Korean and foreign women infected 
with HIV were compared (Table 4). The mean age was 
40.6 years for Koreans and 34.6 years for foreign WLWH. 
The prevalence of osteoporosis, hypertension, and 
dyslipidemia was significantly higher in Koreans compared 
to foreigners. However, for CMV disease, foreign WLWH 
exhibited a higher incidence than that in Koreans.

DISCUSSIONS

This study represents the first multicenter investigation 
into the clinical and epidemiological characteristics of 
WLWH in Korea. It sheds light on various aspects such as 
marital status, ethnicity, pregnancy outcome, prevalence 
of AIDS-related and non-AIDS-related diseases, and 
incidences of diseases relevant to women’s health. By 
enrolling 443 WLWH who visited 10 hospitals since 2005, 
this study captured data from approximately 36% of the 
1,219 WLWH diagnosed as of December 2023 in Korea [3]. 
While there is a limitation in not accounting for WLWH 
who did not visit hospitals, the data can still be considered 
representative of WLWH characteristics in Korea.

Among those whose risk of exposure was identified, the 
majority acquired HIV through heterosexual contact. 

373icjournal.org

Clinical features of WLWH in Korea

0

1

3

2

In
ci

de
nc

e 
ra

te
(1

,0
00

 p
er

so
n-

ye
ar

s)
A

WLWH General
population

Breast cancer

Mean age of WLWH: 35.8±13.5 (SD)

General
population

(age 40–44)

2.18

0.964

1.58

0

1

3

2

In
ci

de
nc

e 
ra

te
(1

,0
00

 p
er

so
n-

ye
ar

s)

B

WLWH General
population

Cervical cancer

Mean age of WLWH: 40.0±13.2 (SD)

General
population

(age 40–44)

2.18

0.058

Figure 1. Comparison of the incidence of breast cancer and cervical cancer between WLWH and the general population in Korea. 
(A) The mean age of WLWH diagnosed with breast cancer was 35.8±13.54 years (SD). Compared with the general population and individuals aged 
40–44 years in the general population in 2020, the incidence rate of breast cancer in WLWH was higher than that in both groups. (B) The mean 
age of WLWH diagnosed with cervical cancer was 40.0±13.2 years (SD). Compared with the general population, the incidence rate of cervical 
cancer was much higher among WLWH than in the general population in 2020. 
WLWH, women living with HIV; SD, standard deviation.
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Furthermore, on their first visit, 53% of participants were 
married or cohabiting, whereas 8.8% were divorced or 
widowed. However, the influence of marital status on HIV 
infection could not be evaluated. A study conducted in 
a hyperendemic area such as South Africa showed that 
those who are married and living with their spouses have 
a reduced risk of HIV infection compared to those with 
other marital statuses [19]. In Korea, where HIV infection 
carries a significant stigma [20], a diagnosis of HIV could 
potentially effect marital status. Female sex workers are at 
a high risk of contracting HIV in many regions, such as sub-
Saharan Africa [21]. However, no reports currently address 
their role in HIV transmission in Korea. Additionally, this 
study did not collect data on female sex workers.

In this study, the incidence of cervical and breast cancer 
among WLWH in Korea was found to be numerically 
higher than the reported incidence in the general 
population. Cervical cancer, being an AIDS-defining 
disease associated with HPV infection, is well-known to 
have a significantly higher incidence rate among WLWH 
compared to the general population [8]. However, the 
incidence of breast cancer in this population has not 
been consistently reported to be higher than that in the 
general population. For instance, a study from the United 
States reported a slightly lower breast cancer incidence 
among WLWH compared to the general population 
[22]. Similarly, another study from Tanzania indicated a 
significant decrease in breast cancer incidence during 
the AIDS epidemic [23]. In another study analyzing the 
Korean National Health Insurance Service database, 
breast cancer incidence among Korean WLWH was not 
higher than that in the general population [24]. Given the 
substantial improvement in survival rates among PLWH 
since the introduction of ART in recent decades [25], the 
disease burden of AIDS-unrelated cancers, such as breast 
cancer, might increase. However, since our study was not 
specifically designed to compare the incidence rate of 
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Table 3. Prevalence of infectious and non-communicable diseases 
and pregnancy outcomes among women living with HIV in Korea 
(n=443)

Characteristics n (%)
Infectious diseases

Invasive candidiasis 32 (7.1)
Cytomegalovirus disease 32 (7.1)
Tuberculosis 37 (8.4)

Pulmonary 23 (5.2)
Extrapulmonary 14 (3.2)

Non-tuberculosis mycobacterium 18 (4.1)
Pulmonary 5 (1.1)
Extrapulmonary 13 (2.9)

Herpes simplex virus infection 
(Prolonged)

6 (1.4)

Pneumocystis jiroveci pneumonia 51 (11.5)
Syphilis 28 (6.3)

Primary 2 (0.5)
Secondary 12 (2.7)
Latent 14 (3.2)

Herpes zoster 20 (4.5)
Progressive multifocal 
leukoencephalopathy

11 (2.5)

Non-communicable diseases
Hypertension 45 (10.2)
Diabetes mellitus 34 (7.7)
Dyslipidemia 53 (12.0)
Stroke 9 (2.0)
Coronary heart disease 3 (0.7)
Chronic kidney disease 5 (1.1)
Chronic liver disease 14 (3.2)
Rheumatologic disorder 7 (1.6)
Lymphoma 10 (2.3)
Solid organ cancer 16 (3.6)

Pregnancy outcomes
Pregnancy cases after being 
diagnosed with HIV

118

Pregnancy outcomes
Live birth 78 (66.1)
Stillbirth 4 (3.4)
Pre-viable fetal loss 10 (8.5)
Induced abortion 18 (15.2)
Unknown 8 (6.8)

HIV, human immunodeficiency virus.

Table 4. Comparisons of characteristics and prevalence of clinical outcomes between Korean and foreigner WLWH in Korea

Characteristics Korean (n=344) Foreigners (n=99) P-value
Age, year (mean±SD) 40.63±13.94 34.60±9.60 <0.001
CD4 T cell count at first visit, cells/mm3, mean (IQR) 322 (107–469) 260 (42–429) 0.618
Osteoporosis 41 (11.9) 2 (2.0) 0.003
Fetal loss 9 (11.0) 5 (13.9) 0.758
Induced abortion 15 (12.5) 3 (8.3) 0.265
Cytomegalovirus disease 18 (4.1) 14 (14.1) 0.003
Hypertension 43 (12.5) 2 (2.0) 0.002
Diabetes mellitus 31 (9.0) 3 (3.0) 0.054
Dyslipidemia 50 (14.5) 3 (3.0) 0.002

Data are presented as the number of participants (%) unless otherwise indicated.
WLWH, women living with HIV; SD, standard deviation; IQR, interquartile range.
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WLWH with that in the general population, including both 
Korean and foreign WLWH, we were unable to investigate 
whether the incidence of breast cancer was significantly 
higher than that in the general population. Therefore, 
additional research on breast cancer among WLWH in 
Korea is warranted.

Despite the younger average age of Korean WLWH 
compared to foreign WLWH, the prevalence of chronic 
non-communicable diseases such as osteoporosis, 
hypertension, diabetes mellitus, and dyslipidemia was 
higher among Korean WLWH. However, CMV disease 
was more prevalent among foreign WLWH. This finding 
suggests that foreign WLWH were more likely to be 
diagnosed late with AIDS. Additionally, chronic non-
communicable diseases might be underdiagnosed and 
not properly managed among foreign WLWH. It is also 
possible that Korean WLWH might seek hospital care more 
actively than foreign WLWH. More efforts are needed 
for early diagnosis of HIV infection, early initiation of 
antiretroviral therapy, and proper management of chronic 
non-communicable diseases among foreign WLWH.

Given that the mean age of the participants was lower 
than that of foreigners, the prevalence of chronic age-
related comorbidities might be lower. However, even after 
considering the age difference between the two groups, 
the prevalence of chronic age-related comorbidities was 
observed to be higher in infected Korean WLWH. This 
suggests the necessity for appropriate management 
policies not only for diseases affecting women but also for 
chronic age-related diseases in WLWH.

During the study period between January 2005 and May 
2023, 118 pregnancies were recorded among 443 WLWH, 
with induced abortions occurring in 15.2% of cases. This 
study did not collect data on mother-to-child transmission 
of HIV. A previous study investigated the pregnancy 
outcomes in HIV-infected Korean women between 2005 
and 2017 [7]. In the study, there were 21 pregnancies 
among 95 HIV infected Korean women of child-bearing 
age. Among these 21 pregnancies, five ended in induced 
abortion, and 16 resulted in childbirth, including two 
preterm deliveries at 24 and 35 weeks of gestation, 
respectively. There were no HIV-infected infants in the 
study. These studies indicate a low pregnancy rate and a 
high rate of induced abortion among WLWH in Korea.

This study had several limitations. First, it exclusively 
enrolled patients who visited 10 referral hospitals, 

potentially overlooking the characteristics of WLWH who 
did not seek care at these facilities. Second, due to its 
retrospective design, only data available in medical records 
could be collected, potentially leading to incomplete 
information where relevant details were not recorded. 
Third, while the incidence rate of diseases affecting women 
was calculated, this study lacked a control group without 
HIV infection, preventing comparisons with the general 
population. The incidence rates of breast and cervical 
cancers in the general population, as shown in Figure 1, 
were based on crude incidence rates from national cancer 
incidence statistics. Finally, long-term surviving Korean 
PLWH have high unmet needs for mental health care and 
quality of life [26]; however, this study did not investigate 
these issues. Further research addressing the mental 
health and quality of life of WLWH in Korea is necessary.

Despite these limitations, this is the first multicenter 
study to investigate the clinical and epidemiological 
characteristics of WLWH in Korea. The findings highlight 
the high incidence and prevalence of diseases among 
women, including breast cancer, cervical cancer, and 
chronic comorbidities, among WLWH in Korea. The findings 
underscore the need for further research and efforts to 
manage these diseases.

ORCID iDs
Sang Min Ahn 
https://orcid.org/0000-0003-0641-4493
Yong Seop Lee 
https://orcid.org/0000-0002-0116-6710
Min Han 
https://orcid.org/0009-0003-1763-5643
Jung Ah Lee 
https://orcid.org/0000-0001-9891-5134
Jae Eun Seong 
https://orcid.org/0009-0001-5555-4911
Yae Jee Baek 
https://orcid.org/0000-0003-0994-4940
JongHoon Hyun 
https://orcid.org/0000-0002-9621-0250
Jung Ho Kim 
https://orcid.org/0000-0002-5033-3482
Jin Young Ahn 
https://orcid.org/0000-0002-3740-2826
Dong Hyun Oh 
https://orcid.org/0000-0002-9990-6042
Su Jin Jeong 
https://orcid.org/0000-0003-4025-4542
Ji Hyeon Baek 
https://orcid.org/0000-0002-1783-6950
Nam Su Ku 
https://orcid.org/0000-0002-9717-4327
Hee Kyoung Choi 
https://orcid.org/0000-0003-3140-1336

375icjournal.org

Clinical features of WLWH in Korea

https://orcid.org/0000-0003-0641-4493
https://orcid.org/0000-0003-0641-4493
https://orcid.org/0000-0002-0116-6710
https://orcid.org/0000-0002-0116-6710
https://orcid.org/0009-0003-1763-5643
https://orcid.org/0009-0003-1763-5643
https://orcid.org/0000-0001-9891-5134
https://orcid.org/0000-0001-9891-5134
https://orcid.org/0009-0001-5555-4911
https://orcid.org/0009-0001-5555-4911
https://orcid.org/0000-0003-0994-4940
https://orcid.org/0000-0003-0994-4940
https://orcid.org/0000-0002-9621-0250
https://orcid.org/0000-0002-9621-0250
https://orcid.org/0000-0002-5033-3482
https://orcid.org/0000-0002-5033-3482
https://orcid.org/0000-0002-3740-2826
https://orcid.org/0000-0002-3740-2826
https://orcid.org/0000-0002-9990-6042
https://orcid.org/0000-0002-9990-6042
https://orcid.org/0000-0003-4025-4542
https://orcid.org/0000-0003-4025-4542
https://orcid.org/0000-0002-1783-6950
https://orcid.org/0000-0002-1783-6950
https://orcid.org/0000-0002-9717-4327
https://orcid.org/0000-0002-9717-4327
https://orcid.org/0000-0003-3140-1336
https://orcid.org/0000-0003-3140-1336


Yoonseon Park 
https://orcid.org/0000-0002-2644-3606
BumSik Chin 
https://orcid.org/0000-0003-3021-1434
Young Keun Kim 
https://orcid.org/0000-0002-2120-6265
Joon Sup Yeom 
https://orcid.org/0000-0001-8940-7170
Young Hwa Choi 
https://orcid.org/0000-0001-5254-3101
Jun Yong Choi 
https://orcid.org/0000-0002-2775-3315

Funding
This study was supported by the National Institute of 
Infectious Diseases, National Institute of Health, Korea Disease 
Control and Prevention Agency (#2022-ER1907-00).

Conflict of Interest
JYC is editorial board of Infect Chemother; however, he did not 
involve in the peer reviewer selection, evaluation, and decision 
process of this article. Otherwise, no potential conflicts of 
interest relevant to this article was reported.

Author Contributions
Conceptualization: SMA, JYC. Data curation: SMA, YSL, MH, 
JAL, JES, YJB, JHH, JYA, DHO, SJJ, JHB, NSK, HKCh, YSP, 
BSC, YKK, JSY, YHC, JYC. Formal analysis: SMA, YSL, JAL, 
JES, YJB, JHH, JHK, JYA, DHO, SJJ, JHB, NSK, YSP, BSC, JSY, 
YHC, JYC. Investigation: SMA, YSL, MH, JAL, JES, YJB, JHH, 
JHB, BSC, YKK, YHC, JYC. Methodology: SMA, YSL, JAL, YJB, 
JHH, JHK, JYA, DHO, SJJ, NSK, HKC, YSP, BSC, YKK, JSY, 
YHC, JYC. Project administration: SMA, JYC. Resources: SMA, 
JYC. Software: SMA, JYC. Supervision: JYC. Validation: SMA, 
YSL, MH, JAL, JHH, JHK, SJJ, YSP, JSY, JYC. Visualization: 
SMA, JYC. Writing - original draft: SMA, JYC. Writing - review 
& editing: SMA, YSL, MH, JAL, JES, YJB, JHH, JYA, DHO, SJJ, 
JHB, NSK, HKC, YSP, BSC, YKK, JSY, YHC, JYC.

REFERENCES

 1. Tariq S, Kasadha B. HIV and women's health: where are we now? 
Womens Health (Lond) 2022;18:17455065221076341.    PUBMED | 
CROSSREF

 2. Curno MJ, Rossi S, Hodges-Mameletzis I, Johnston R, Price MA, 
Heidari S. A systematic review of the inclusion (or exclusion) of 
women in HIV research: from clinical studies of antiretrovirals 
and vaccines to cure strategies. J Acquir Immune Defic Syndr 
2016;71:181-8.    PUBMED | CROSSREF

 3. Korea Disease Control and Prevention Agency (KDCA). Annual 
report on the notified HIV/AIDS in Korea, 2022. KDCA; 2023.

 4. Kim JM, Cho GJ, Hong SK, Chang KH, Chung JS, Choi YH, 
Song YG, Huh A, Yeom JS, Lee KS, Choi JY. Epidemiology and 
clinical features of HIV infection/AIDS in Korea. Yonsei Med J 
2003;44:363-70.    PUBMED | CROSSREF

 5. Yoo M, Wang JS, Park SJ, Cha JO, Jung Y, Chung YS, Han MG, 
Choi BS, Kim SS, Kee MK. Characteristics of recent HIV infection 
among individuals newly diagnosed as HIV-positive in South 
Korea (2008-2015). Sci Rep 2022;12:10515.    PUBMED | CROSSREF

 6. Choi Y, Choi BY, Kim SM, Kim SI, Kim J, Choi JY, Kim SW, Song 
JY, Kim YJ, Park DW, Kim HY, Choi HJ, Kee MK, Shin YH, Yoo M. 

Epidemiological characteristics of HIV infected Korean: Korea 
HIV/AIDS Cohort Study. Epidemiol Health 2019;41:e2019037.    
PUBMED | CROSSREF

 7. Choi H, Kim MH, Lee SJ, Kim EJ, Lee W, Jeong W, Jung IY, Ahn 
JY, Jeong SJ, Ku NS, Baek JH, Choi YH, Kim HY, Kim JM, Choi 
JY. Pregnancy rates and outcomes of HIV-infected women in 
Korea. J Korean Med Sci 2018;33:e296.    PUBMED | CROSSREF

 8. Park EK, Cho H, Lee SH, Lee SG, Lee SY, Kim KH, Lee CH, Chung 
JS, Kwak IS. Human papillomavirus prevalence and genotype 
distribution among HIV-infected women in Korea. J Korean Med 
Sci 2014;29:32-7.    PUBMED | CROSSREF

 9. Castro KG, Ward JW, Slutsker L, Buehler JW, Jaffe HW, 
Berkelman RL, Curran JW. 1993 revised classification system for 
HIV infection and expanded surveillance case definition for AIDS 
among adolescents and adults. MMWR Recomm Rep 1992;41:1-19.   
PUBMED

 10. Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA, 
Izzo JL Jr, Jones DW, Materson BJ, Oparil S, Wright JT Jr, 
Roccella EJ; Joint National Committee on Prevention, Detection, 
Evaluation, and Treatment of High Blood Pressure. National 
Heart, Lung, and Blood Institute; National High Blood Pressure 
Education Program Coordinating Committee. Seventh report 
of the Joint National Committee on prevention, detection, 
evaluation, and treatment of high blood pressure. Hypertension 
2003;42:1206-52.    PUBMED | CROSSREF

 11. American Diabetes Association. Diagnosis and classification 
of diabetes mellitus. Diabetes Care 2011;34 (Suppl 1):S62-9.    
PUBMED | CROSSREF

 12. National Cholesterol Education Program (NCEP) Expert Panel on 
Detection, Evaluation, and Treatment of High Blood Cholesterol 
in Adults (Adult Treatment Panel III). Third report of the 
National Cholesterol Education Program (NCEP) expert panel on 
detection, evaluation, and treatment of high blood cholesterol 
in adults (Adult Treatment Panel III) final report. Circulation 
2002;106:3143-421.    PUBMED | CROSSREF

 13. Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work 
Group. KDIGO 2024 clinical practice guideline for the evaluation 
and management of chronic kidney disease. Kidney Int 2024;105 
(Suppl 4):S117-314.    PUBMED | CROSSREF

 14. American Association for the Study of Liver Diseases (AASLD). 
Practice guidelines. Available at: https://www.aasld.org/practice-
guidelines. Accessed 13 April 2024.

 15. American College of Rheumatology (ACR). Clinical practice 
guidelines. Available at: https://rheumatology.org/clinical-
practice-guidelines. Accessed 13 April 2024.

 16. Camacho PM, Petak SM, Binkley N, Diab DL, Eldeiry LS, Farooki 
A, Harris ST, Hurley DL, Kelly J, Lewiecki EM, Pessah-Pollack R, 
McClung M, Wimalawansa SJ, Watts NB. American Association 
of Clinical Endocrinologists/American College of Endocrinology 
clinical practice guidelines for the diagnosis and treatment 
of postmenopausal osteoporosis-2020 update. Endocr Pract 
2020;26:1-46.    PUBMED | CROSSREF

 17. Workowski KA, Bachmann LH, Chan PA, Johnston CM, Muzny 
CA, Park I, Reno H, Zenilman JM, Bolan GA. Sexually transmitted 
infections treatment guidelines, 2021. MMWR Recomm Rep 
2021;70:1-187.    PUBMED | CROSSREF

 18. Kang MJ, Jung KW, Bang SH, Choi SH, Park EH, Yun EH, 
Kim HJ, Kong HJ, Im JS, Seo HG; Community of Population-
Based Regional Cancer Registries*. Cancer statistics in Korea: 
incidence, mortality, survival, and prevalence in 2020. Cancer 
Res Treat 2023;55:385-99.    PUBMED | CROSSREF

https://doi.org/10.3947/ic.2024.0057 376icjournal.org

Clinical features of WLWH in Korea

https://orcid.org/0000-0002-2644-3606
https://orcid.org/0000-0002-2644-3606
https://orcid.org/0000-0003-3021-1434
https://orcid.org/0000-0003-3021-1434
https://orcid.org/0000-0002-2120-6265
https://orcid.org/0000-0002-2120-6265
https://orcid.org/0000-0001-8940-7170
https://orcid.org/0000-0001-8940-7170
https://orcid.org/0000-0001-5254-3101
https://orcid.org/0000-0001-5254-3101
https://orcid.org/0000-0002-2775-3315
https://orcid.org/0000-0002-2775-3315
http://www.ncbi.nlm.nih.gov/pubmed/35107041
https://doi.org/10.1177/17455065221076341
http://www.ncbi.nlm.nih.gov/pubmed/26361171
https://doi.org/10.1097/QAI.0000000000000842
http://www.ncbi.nlm.nih.gov/pubmed/12833572
https://doi.org/10.3349/ymj.2003.44.3.363
http://www.ncbi.nlm.nih.gov/pubmed/35732657
https://doi.org/10.1038/s41598-022-13953-0
http://www.ncbi.nlm.nih.gov/pubmed/31623426
https://doi.org/10.4178/epih.e2019037
http://www.ncbi.nlm.nih.gov/pubmed/30450024
https://doi.org/10.3346/jkms.2018.33.e296
http://www.ncbi.nlm.nih.gov/pubmed/24431902
https://doi.org/10.3346/jkms.2014.29.1.32
http://www.ncbi.nlm.nih.gov/pubmed/1361652
http://www.ncbi.nlm.nih.gov/pubmed/14656957
https://doi.org/10.1161/01.HYP.0000107251.49515.c2
http://www.ncbi.nlm.nih.gov/pubmed/21193628
https://doi.org/10.2337/dc11-S062
http://www.ncbi.nlm.nih.gov/pubmed/12485966
https://doi.org/10.1161/circ.106.25.3143
http://www.ncbi.nlm.nih.gov/pubmed/38490803
https://doi.org/10.1016/j.kint.2023.10.018
http://www.ncbi.nlm.nih.gov/pubmed/32427503
https://doi.org/10.4158/GL-2020-0524SUPPL
http://www.ncbi.nlm.nih.gov/pubmed/34292926
https://doi.org/10.15585/mmwr.rr7004a1
http://www.ncbi.nlm.nih.gov/pubmed/36915245
https://doi.org/10.4143/crt.2023.447


 19. Shisana O, Risher K, Celentano DD, Zungu N, Rehle T, Ngcaweni 
B, Evans MG. Does marital status matter in an HIV hyperendemic 
country? Findings from the 2012 South African national 
HIV prevalence, incidence and behaviour survey. AIDS Care 
2016;28:234-41.    PUBMED | CROSSREF

 20. Choi JP, Seo BK. HIV-related stigma reduction in the era 
of undetectable equals untransmittable: the South Korean 
perspective. Infect Chemother 2021;53:661-75.    PUBMED | CROSSREF

 21. Ghayda RA, Hong SH, Yang JW, Jeong GH, Lee KH, Kronbichler 
A, Solmi M, Stubbs B, Koyanagi A, Jacob L, Oh H, Kim JY, Shin 
JI, Smith L. A review of pre-exposure prophylaxis adherence 
among female sex workers. Yonsei Med J 2020;61:349-58.    
PUBMED | CROSSREF

 22. Goedert JJ, Schairer C, McNeel TS, Hessol NA, Rabkin CS, 
Engels EA; HIV/AIDS Cancer Match Study. Risk of breast, ovary, 
and uterine corpus cancers among 85,268 women with AIDS. Br 
J Cancer 2006;95:642-8.    PUBMED | CROSSREF

 23. Amir H, Kaaya EE, Kwesigabo G, Kiitinya JN. Breast cancer 
before and during the AIDS epidemic in women and men: a 

study of Tanzanian Cancer Registry Data 1968 to 1996. J Natl 
Med Assoc 2000;92:301-5.   PUBMED

 24. Park B, Ahn KH, Choi Y, Kim JH, Seong H, Kim YJ, Choi JY, Song 
JY, Lee E, Jun YH, Yoon YK, Choi WS, Lee M, Seong J, Kim SW. 
Cancer incidence among aults with HIV in a population-based 
cohort in Korea. JAMA Netw Open 2022;5:e2224897.    PUBMED | 
CROSSREF

 25. Kim YC, Ahn JY, Kim HY, Song JY, Park DW, Kim MJ, Choi HJ, 
Kim SW, Kee MK, Han MG, Yoo M, Kim SM, Choi Y, Choi BY, 
Kim SI, Choi JY. Survival trend of HIV/AIDS patients starting 
antiretroviral therapy in South Korea between 2001 and 2015. 
Yonsei Med J 2020;61:705-11.    PUBMED | CROSSREF

 26. Lee JA, Kim Y, Lee JY, Park S, Choi JY. Identifying the unmet 
medical needs of HIV-positive subjects in Korea: results of a 
nationwide online survey. Infect Chemother 2023;55:397-402.    
PUBMED | CROSSREF

https://doi.org/10.3947/ic.2024.0057 377icjournal.org

Clinical features of WLWH in Korea

http://www.ncbi.nlm.nih.gov/pubmed/26551532
https://doi.org/10.1080/09540121.2015.1080790
http://www.ncbi.nlm.nih.gov/pubmed/34979602
https://doi.org/10.3947/ic.2021.0127
http://www.ncbi.nlm.nih.gov/pubmed/32390358
https://doi.org/10.3349/ymj.2020.61.5.349
http://www.ncbi.nlm.nih.gov/pubmed/16868538
https://doi.org/10.1038/sj.bjc.6603282
http://www.ncbi.nlm.nih.gov/pubmed/10918766
http://www.ncbi.nlm.nih.gov/pubmed/35917123
https://doi.org/10.1001/jamanetworkopen.2022.24897
http://www.ncbi.nlm.nih.gov/pubmed/32734734
https://doi.org/10.3349/ymj.2020.61.8.705
http://www.ncbi.nlm.nih.gov/pubmed/37794578
https://doi.org/10.3947/ic.2023.0065

	Epidemiological and Clinical Characteristics of Women Living with HIV in Korea
	Graphical Abstract
	Introduction
	Materials and Methods
	2. Ethics statement
	3. Study design, data collection, and definitions
	4. Statistical analysis

	Results
	Discussions
	REFERENCES


