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Abstract

Highly active antiretroviral therapy (HAART) reduces morbidity, mortality and prolong life in patients with human immunodeficiency virus (HIV) infection. Only a few studies have compared the prevalence and pattern of inflammatory dermatoses and skin cancers in HAART-naïve and HAART-experienced HIV-infected patients.

The aim of this study was to determine the prevalence and pattern of inflammatory dermatoses and skin cancers in HAART-experienced and HAART-naive patients in the University of Benin Teaching Hospital, Benin City, Nigeria.

This was a comparative cross-sectional study that involved 330 HAART-experienced patients and 330 HAART-naive patients. Patients were examined for inflammatory dermatoses and skin cancers. Skin biopsies were done where applicable for diagnostic accuracy.

The mean age of the HAART-experienced group and HAART-naïve group was 42.39 ± 10.1 years and 39.9 ± 11.2 years, respectively. The male-to-female ratio of the HAART-naive and HAART-experienced population was 1.9:1 and 3:1, respectively. The median CD4 count of the HAART-naive group was significantly lower than the HAART-experienced group (275.5 vs. 487 cells/μ P ≤ 0.01). Skin cancers were present in 1.8% of the HAART-naïve group but absent in HAART-experienced patients (P ≤ 0.01). The prevalence of inflammatory dermatoses was 36 (10.9%) in the HAART-naïve group and 8 (2.4%) in the HAART-experienced group (P < 0.01). Pruritic papular eruption was the most common inflammatory dermatoses in both groups with a prevalence of 7.6% and 1.2% in the HAART-naïve and HAART-experienced groups, respectively.

Inflammatory dermatoses and skin malignancies were more common in HAART-naive HIV-infected patients compared to HAART-experienced patients. HAART may reduce the cutaneous morbidity in HIV patients.
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Introduction

The skin is an exceptionally vulnerable organ; hence, cutaneous manifestations often herald some systemic illness. This is particularly true for those who are infected with human immunodeficiency virus (HIV). Cutaneous manifestations of HIV include skin infections, inflammatory dermatoses, medication reactions and skin cancers.[1] Skin diseases in HIV patients are common because antigen presentation, cellular immunity and killer cell ability are significantly impaired due to the destruction of CD4 cells in the skin. This ultimately predisposes the HIV-infected patient to various skin diseases.[1] Inflammatory dermatoses and skin cancers are a subset of cutaneous disorders seen in HIV patients.

Cutaneous inflammatory dermatoses and skin neoplasia are common in the setting of HIV infection. Some studies have reported a prevalence of inflammatory dermatoses of between 5% and 10%[2] and about 6% for skin cancers.[3] Some of these conditions may be life-threatening and are clues to critical immunosuppression. Less severe disease may affect the quality of life, as visible disease may have a negative impact on self-confidence. Highly active antiretroviral therapy (HAART), a combination of antiretroviral drugs that act at various steps in the viral replication have been shown to dramatically decrease the incidence of cutaneous morbidities such as inflammatory dermatoses, skin cancers and cutaneous infections. In addition, it has been shown to delay progression of the disease and prolong life.[3]

A variety of inflammatory skin conditions have been described in HIV-infected patients since the advent of the disease and they commonly include pruritic papular eruptions, seborrheic dermatitis, atopic dermatitis, psoriasis, eosinophilic folliculitis, xerosis, ichthyosis, reactive arthritis and prurigo nodularis.[2] Less common manifestations of inflammatory dermatoses include persistent pityriasis rosea, erythroderma, pityriasis rubra pilaris, lichen planus, granuloma annulare, urticaria, vasculitis and morphea.[2]

Neoplastic cutaneous disorders also occur in HIV-infected patients and they include AIDS-related Kaposi's sarcoma, other common neoplasia in HIV include superficial basal cell carcinoma, squamous cell carcinoma (SCC) in sun-exposed areas, genital human papillomavirus (HPV)-induced SCC and extranodal B-and T-lymphomas.[3,4]

Previous studies have reported the prevalence of inflammatory skin disorders and cancer in HIV patients.[5,6,7,8] However, only few studies from sub-Saharan have compared the prevalence and types of inflammatory skin disorders and skin cancers in HAART-naïve and HAART-experienced patients. This study compared the prevalence and patterns of inflammatory dermatoses and cutaneous cancers in HAART-naïve and HAART-experienced patients.
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Methods
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Study site

The study was carried out in the University of Benin Teaching Hospital in Benin City, Edo State, the South-South geopolitical region in Nigeria. It is located at ward 10 Egor local government area, Benin City, Edo State.
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Study design

This comparative cross-sectional study was utilised. The duration of the study was from the 10th August to 10th November, 2013.
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Study population

They included 330 HIV-positive patients who are on HAART for at least 6 months and 330 HIV-positive patients who were HAART naïve.
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Selection criteria
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Study population 1

Inclusion criteria:



Exclusion criteria:
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Study population 2

Inclusion criteria:



Exclusion criteria:
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Sample size determination

The minimum sample size for this study was calculated using the sample size formula, for two independent sample size proportions.[9]
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Where Zα = Standard normal deviate at 5% level of significance = 1.96

Z(1−β)= Standard normal deviate for statistical power.(where β = type two error = 10% = 1.28

P1 = Prevalence in population 1 = 53% (prevalence of cutaneous morbidity in patients on HAART).

P2 = Prevalence in population 2 = 66% (for prevalence of cutaneous morbidity in patients not on HAART).

Therefore, n = n1 + n2= 



= 598.9

Therefore, minimum sample size for each population was 



= 299.4

With expectation of attrition rate of 10% = 29.94

= 30

Minimum sample size was therefore = 329.4

= 329

For this study, a sample size of 330 for each of the population groups was used.
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Ethical consideration

Permission was gotten from all patients in whom this study was done, after explaining to them the purpose of the research, procedures involved, risks and benefits of the research. In addition, information received was treated with utmost confidentiality.

Furthermore, intellectual property rights were respected and plagiarism avoided. The approval was gotten from the ethical committee to ensure there was no violation of the above considerations.
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Sampling technique

A systematic random sampling technique was utilised. The sampling interval was calculated. An initial work through the survey was done. The HIV clinic was noted to run 4 days weekly excluding Wednesday. Approximately 150 HIV-infected patients were seen on each clinic day. Of these, about 120 patients were on HAART. Among those patients, 90 of them had been on HAART for 6 months and above. About 30 patients were yet to commence HAART (i.e., being worked up, yet to fulfill treatment criteria, etc.).

On the average, 1440 patients who were on HAART for 6 months and above were seen monthly whereas about 480 patients who were not on HAART were seen monthly.

Therefore, the sampling interval for the study population 1 (patients on HAART for 6 months and above) was = 



where N = total number of HIV-positive patients on HAART seen over a 3 months' period

n = sample size
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= 13.09

Therefore, sampling interval was = 13:1

On each consulting day, HIV-positive patients who had been on HAART for 6 months and above were selected from the list of patients expected for that day. The first patient was selected based on the balloting technique, and successive patients were selected after the 13th person. If the patient selected did not meet the inclusion criteria, reballoting was done. Furthermore, if the patient had been previously selected, reballoting was done.

The sampling interval for the study population 2 (HIV-positive patients not on HAART) was = 



where N = total number of HIV-positive patients not on HAART seen over a 3 months' period.

n = sample size
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Sampling interval = 4:1

On each consulting day, HIV-positive patients were selected from the list of patients expected for that day. The first patient was selected based on the balloting technique, and successive patients were selected after the 9th person. If the patient selected did not meet the inclusion criteria, reballoting was done. Furthermore, if the patient had been previously selected, reballoting was done.
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Dermatological tool used to boost diagnostic accuracy – dermoscopy

This involved the examination of the skin using surface microscopy (epiluminoscopy). It was useful in evaluating pigmented skin lesions such as acral lentiginous melanoma (parallel ridge pattern) and nonpigmented inflammatory skin lesions such as psoriasis (dotted vessels with scaly surface).[10]

Furthermore, it was useful in the diagnosis of Kaposi's sarcoma (rainbow pattern).[11]
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Laboratory investigations – CD4 count

Partec flow cytometry was used for analysing CD4 count. The first step in the measurement of cells was staining with a fluorescent dye. The fluorescent molecules are taken up by the cells. The cells are individually illuminated by light of a defined wavelength. The light activates the fluorescent molecules so that they emit the light of a characteristic colour wavelength. This fluorescent light is filtered out and its intensity is measured by ploidy analyser for each single cell. The fluorescent light intensity emitted was proportional to its CD4 content. For cell counting, the sample volume detector measures exactly 0.2 ml of the sample volume. Each fluorescent cell in this volume was counted from which the ploidy analyser determined the concentration or number of cells per ml.
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Skin biopsy

Skin biopsy involved a process whereby skin tissue was taken for the purpose of histological diagnosis. This procedure was used to confirm clinical diagnosis where applicable. There were different methods of skin biopsy techniques used in the course of the study, and they included in the study.
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Punch biopsy

This method involved sterilising the skin with alcohol swab and then subsequent anaesthesia with lignocaine. A sterile biopsy punch was used to remove a cylindrical core of skin and all layers of skin including subcutaneous fat. Once the skin was cored, a scalpel blade was used to excise cored skin.[12]
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Shave biopsy

Shave biopsy was used for lesions affecting top layer of the skin (dermis and epidermis).

A superficial slice of the skin was taken using a scalpel blade. No stitches were required as it usually healed within 1–2 weeks.[13]
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Incisional biopsy

This was used where a larger piece of the skin was required to make a diagnosis. A scalpel blade was used after the skin had been cleaned and anaesthetised. Stitches were then subsequently applied to secure hemostasis.[13]
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Excisional biopsy

This involved the removal of the entire skin lesion with a wide margin. It was done for suspected skin malignancies such as squamous cell carcinoma, basal cell carcinoma, etc. Stitches were usually required to secure hemostasis.[13]
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Data management

A standardised interviewer administered questionnaire was administered to clients to obtain demographic characteristics such as gender, age and marital status. In addition, relevant clinical information such as commencement of HAART, duration of HAART therapy, adherence to HAART and presence of skin problems were also assessed.

A full clinical examination was carried out on each patient. The diagnosis was made on clinical ground. Dermatological tools, such as dermoscopy, were used to boost diagnostic accuracy. The skin biopsy was done for the confirmation of clinical diagnosis where applicable, for example, in patients with suspected skin neoplasia. Clinical pictures were taken of several skin lesions seen.
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Data analysis

All data generated was collated, checked and analysed using a computer-based Statistical Package for Social Sciences IBM version 21.0 (IBM Corp., Armonk, NY). Percentages and proportions were used to describe categorical variables whereas means and standard deviation were used to summarise data. The prevalence of inflammatory dermatoses and skin cancers in each study population was analysed by calculating the number of patients with skin disease relative to all patients participating in the study. These types of inflammatory dermatoses and cutaneous neoplasia was seen in each study population were represented in frequency tables and charts. The prevalence and types of inflammatory dermatoses and cutaneous cancers were compared in both study population using Chi-square test (P < 0.05 was considered statistically significant). The Chi-square test with Yates correction was used for comparisons with small subgroup size of 5 or less. The median was used to present skewed data (CD4 counts), and the Mann–Whitney U test was used as a test of hypothesis. The mean age in the two groups was compared using t-test for two independent sample population groups.
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Results

There were two study population groups, the HAART-experienced group and HAART-naive group. The HAART-naive population was 330 (218 females and 112 males) with a female-to-male ratio of 1.9:1. The HAART-experienced population was 330 (247 females and 83 males) with a female-to-male ratio of 3:1.

Most of these patients had primary level of education, 196 (59.4%) for the HAART-experienced group and 235 (71.2%) for the HAART-naive group. Those who had no level of education were the least observed in both groups.

The mean age for the HAART-experienced group was 42.39 ± 10.1 years with an age range of 18–79 years whereas the mean age for the HAART-naive group was 39.9 ± 11.2 years with an age range of 18–75 years (P < 0.01) [Table 1].

[image: Table 1]Sociodemographic data



The HAART-experienced group had 315 (95.5%) of its respondents on the first-line HAART and 15 (4.5%) on the second-line HAART.

Among the HAART-naive patients, there were 291 (88.2%) new patients who were being worked up, 38 (11.5%) were yet to fulfil treatment criteria (patients who were having regular follow-up visits and had CD4 counts >350 cells/mm3) and 1 (0.3%) who refused treatment on religious grounds despite fulfilment of treatment criteria.

A total of 36 (10.9%) inflammatory dermatoses were observed in the HAART-naïve group while the prevalence was 8 (2.4%) in the HAART-experienced group. The difference was statistically significant (P < 0.01). The most common inflammatory dermatoses in both study groups were pruritic papular eruptions with a prevalence of 25 (7.6%) and 4 (1.2%) for the HAART-naïve and HAART-experienced groups, respectively (P < 0.01). The other less commonly observed inflammatory dermatoses in the HAART-naïve group were ichthyosis 3 (0.9%), seborrheic dermatitis 2 (0.6%), psoriasis 2 (0.6%), xerosis 1 (0.3%), urticaria 1 (0.3%), nodular prurigo 1 (0.3%) and atopic dermatitis 1 (0.3%). The less commonly observed inflammatory dermatoses for the HAART-experienced group were xerosis 3 (0.9%) and allergic contact dermatitis 1 (0.3%) [Table 2].

[image: Table 2]Types of inflammatory dermatoses and skin cancers seen in the highly active antiretroviral therapy-naive and highly active antiretroviral therapy-experienced groups



The median CD4 count for the HAART-naive population was 275.5 cells/μl while for the HAART-experienced population, it was 487 cells/μl. The difference was statistically significant (P < 0.01) [Figure 1].

[image: Figure 1]Pruritic papular eruptions in 29 year old HAART naive patient. She had a 5month history of pruritic rashes on all extremities. Examination revealed hyperpigmented macules and papules involving the upper limbs, lower limbs, trunk and back. Excoriations were also evident



A total of six cutaneous skin cancers were observed during the study. All skin cancers occurred in the HAART-naïve group 6 (1.8%) while there was zero prevalence in the HAART-experienced population [Figure 2].

[image: Figure 2]Kaposis sarcoma in a 40yr old HAART naive patient. He presented with a history of rashes involving the face, trunk, thigh and genitalia of 8months duration. Examination revealed multiple violaceous purple brownish nodules and hyperpigmented plaques involving the face, trunk, thigh and external genitalia. Histology confirmed the diagnosis of nodular stage Kaposis sarcoma



The most common skin cancer observed was Kaposi's sarcoma occurring in four (1.2%) of the HAART-naïve population. The other two skin cancers observed were squamous cell carcinoma and acral lentiginous melanoma.
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Discussion

Inflammatory dermatoses were observed in 36 (10.9%) of the HAART-naïve group and 8 (2.4%) of the HAART-experienced group. The difference was statistically significant. This was also comparable to the Italian series where inflammatory dermatoses were more in the naive (25%) than experienced group (21%). Similarly, this Italian study by Calista et al.[2] like ours did not consider treatment success status of their HAART-experienced patients. It is a possibility, therefore, that considering that may have further reduced the prevalence of inflammatory dermatoses in the HAART-experienced population observed in both studies. This is explainable because the T-helper (TH) cells are seriously affected by HIV infection whereby normal Th-1-mediated immune response is converted to Th-2-mediated response resulting in a variety of inflammatory skin diseases.[8]

Pruritic papular eruption was the most common inflammatory dermatoses found in the HAART-naïve 25 (7.6%) and HAART-experienced 4 (1.2%) groups. The explanation for the high prevalence observed in this study may be due the fact that Nigeria still deals with high burden of mosquitoes, especially the female anopheles mosquito, which is believed to be a major aetiological factor in pruritic papular eruptions as it results from hypersensitivity to arthropod bites especially mosquitoes.[14,15] The high prevalence of pruritic papular eruption is comparable to reports from previous studies[5,16,17,18] where pruritic papular eruptions were found to be very common in patients with HIV infections. These studies, however, did not look at the effect of HAART on the prevalence of these inflammatory dermatoses.

Cutaneous cancers were observed only in the HAART-naïve population with a prevalence of 6 (1.8%). There was zero prevalence of cutaneous neoplasm in the HAART-experienced group. The most common skin cancer observed was Kaposi's sarcoma occurring in four (1.2%) of the HAART-naïve population. This finding is in concordance with existing published literature where a collaboration of cohort studies showed that HAART was protective against cutaneous malignancy and other AIDS-defining illness.[19,20] The skin cancers observed included Kaposi's sarcoma (1.2%), acral lentiginous melanoma (0.3%) and squamous cell carcinoma (0.3%). The prevalence rate for Kaposi's sarcoma was comparable to the reports from previous studies where the prevalence of Kaposi's sarcoma ranged between 0.84% and 5%.[21,22,23] The incidence was lower in studies done outside of Africa where the prevalence rates ranged between 0% and 1.1%.[2,14] The higher incidence of human herpesvirus type 8 in Africans,[20,24] the primary aetiological factor implicated in Kaposi's sarcoma, may have accounted for the difference. In a study done by Knowles and Cesarman,[25] Kaposi's sarcoma-associated herpesvirus (KSHV) was detectable in more than 90% of AIDS-epidemic KS lesions. In situ polymerase chain reaction studies also demonstrated KSHV in the spindle cells and endothelial cells of KS lesions. KSHV appears to be a transmissible B-lymphotropic herpesvirus.[25] It is detectable in circulating B cells in some HIV-infected patients, and this finding appears to predict the future development of KS among these individuals.[20]

HAART seemed to have significantly impacted on the prevalence of skin cancers from this study; this further buttresses the findings by Mbuilateye et al. in their study on HIV and cancer where they found a decline in the incidence of AIDS-related Kaposi's sarcoma in the United States by 20% over a 10-year period following the introduction of HAART in the management of HIV-infected patients.[26]
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Limitation of the study

This study was a comparative cross-sectional study; hence, patients that participated in this study were assessed only once for skin morbidities. Studying them for longer periods would have been better as more cutaneous disorders may have been observed. Furthermore, patients who were failing HAART among the HAART-experienced group were not considered in patient selection which would have been better.
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Conclusion

Inflammatory dermatoses and skin malignancies were more common in HAART-naive HIV-infected patients compared to HAART-experienced patients. HAART may reduce cutaneous morbidity in HIV patients.
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