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Purpose: This study aims to delineate the demographic and clinical characteristics of xerosis, pruritus, and pallor among patients with 
stage 5 chronic kidney disease (CKD) undergoing hemodialysis at Dr. Hasan Sadikin General Hospital, Bandung.
Patients and Methods: This cross-sectional, descriptive study involved the analysis of 139 selected medical records of patients with 
stage 5 CKD who underwent hemodialysis between July and August 2022. A comprehensive examination was conducted by 
a dermatovenereologist, and the findings were duly recorded in the patients’ medical records. The documentation encompassed 
gender, age, employment status, as well as the clinical characteristics of xerosis, pruritus, and pallor. The collected data were analyzed 
using descriptive statistical methods.
Results: Out of the 139 patients, 70 (50.4%) were male, while 69 (49.6%) were female. The mean (SD) age was 47.6 (11.8) years. 
The majority of the patients were unemployed (n=96, 69.1%). The median (IQR) duration of hemodialysis was 48 (96.0–24.0) months. 
The predominant findings were xerosis (n=84, 60.4%) and pallor (n=83, 59.7%), followed by pruritus (n=56, 40.3%). Instances of 
xerosis were more frequently observed in males, whereas pallor was more prevalent in females. Xerosis and pruritus exhibited higher 
prevalence in the ≥65 years age group, whereas pallor was more common in the 18–44 years age group. In contrast to xerosis, pruritus 
and pallor were more frequently noted in the unemployed group. Xerosis was predominantly mild with overall dry skin (ODS) score of 
one, and it was mainly observed on the patients’ legs. Among those experiencing pruritus, over half displayed a moderate severity with 
visual analogue scale (VAS) scores ranging from ≥3 to <7. Patients with pallor mostly exhibited hemoglobin levels below 10 g/dL.
Conclusion: Xerosis, pruritus, and pallor were prevalent among patients with stage 5 CKD undergoing hemodialysis. These disorders 
presented with distinct demographic and clinical characteristics. Timely diagnosis and intervention have the potential to enhance the 
quality of life for these patients.
Keywords: CKD, dialysis, dry skin, itch, pale skin

Introduction
Chronic kidney disease (CKD) can be defined as a persistent decline in kidney function resulting from prolonged injury 
to the kidney parenchyma. It represents a significant global health concern and ranks among the top 20 causes of death 
worldwide.1 The burden of CKD is projected to steadily increase on a global scale, primarily due to the escalating 
prevalence of its leading contributor, diabetes. This surge in burden is expected to be most pronounced in Asia. 
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Approximately 434.3 million adults across Eastern, Southern, and South-Eastern Asia are affected by CKD.2 Within 
Indonesia, according to data from the Basic Health Research (Riskesdas) in 2018, there was a 1.8% rise in CKD 
prevalence per thousand individuals aged 15 years and older, compared to data recorded in 2013. Among the 34 
provinces under study, West Java displayed the 8th highest CKD prevalence.3

CKD is classified into five stages based on the glomerular filtration rate (GFR). The fifth stage, characterized by 
a GFR <15 mL/min/1.73m2, is also referred to as end-stage renal disease (ESRD).4 At this stage, permanent kidney 
failure occurs, and without kidney replacement therapy (KRT), it can be fatal.5 Dialysis stands as the primary KRT 
modality in many nations, with hemodialysis being the most widely employed method.6,7 In 2018, 98% of stage 5 CKD 
patients in Indonesia underwent hemodialysis as their routine dialysis treatment. It is noteworthy that the number of of 
new hemodialysis patients doubled compared to the previous year, with 14,796 (22.27%) of the 66,433 new hemodialysis 
patients originating from West Java.8

Symptoms in the early stages of CKD are typically absent, becoming noticeable as patients reach stages 4 or 5.9 As 
the disease progresses and kidney function deteriorates, there is a buildup of uremic retention solutes, with those eliciting 
biological effects termed uremic toxins. This gives rise to uremic syndrome, which represents the clinical manifestation 
of the impacts exerted by uremic solutes on nearly all organ systems.10–12 Various organ systems affected include the 
cardiovascular, endocrine, gastrointestinal, neurological, and dermatological systems.12

A range of cutaneous disorders can be found in CKD patients, particularly those undergoing hemodialysis.13 The 
prevalence of these skin disorders often increases with the duration and severity of kidney disease.14 These manifesta-
tions can occur before or after the initiation of hemodialysis.15,16 However, the likelihood of encountering new skin 
conditions is greater in hemodialysis patients,16 attributable to their extended life expectancy due to the benefits of 
hemodialysis, affording more time for the development of novel skin disorders. Studies highlight a heightened prevalence 
of skin disorders in hemodialysis patients.17 Several investigations have identified the presence of at least one skin 
disorder in patients undergoing hemodialysis.18–20

Skin disorders among CKD patients undergoing dialysis can be categorized into specific and nonspecific conditions. 
Acquired perforating dermatosis, calcific uremic arteriolopathy, bullous diseases, and nephrogenic fibrosing dermopathy 
fall under the category of specific skin disorders. Nonspecific disorders include pruritus, xerosis, pallor, pigmentary 
changes, purpura, nail disorders, hair disorders, oral disorders, and uremic frost.19 Xerosis, pruritus, and pallor have 
exhibited high prevalence in certain studies.5,15,21 Aggarwal et al22 also discovered a significant increase in the 
occurrence of these skin disorders from stage 2 CKD to stage 5 CKD with hemodialysis. Pruritus in CKD is linked to 
sleep disturbances and impaired quality of life.23 Xerosis leads to discomfort, significantly impacting psychosocial well- 
being, and moderately to severely affecting quality of life.24 However, both conditions are often inadequately treated in 
hemodialysis patients.25 Conversely, pronounced pallor can serve as an indicator of severe anemia.26 In CKD patients, 
anemia is associated with lower quality of life and increased morbidity and mortality.27

The escalating number of CKD cases in Indonesia could potentially lead to an increase in its manifestations, including 
skin disorders that are notably common in stage 5 CKD patients undergoing hemodialysis. Xerosis, pruritus, and pallor 
are frequently reported and are also correlated with impaired quality of life. In 2018, West Java significantly contributed 
to the rise in CKD prevalence and the number of new hemodialysis patients. Despite being the city with the highest 
population density in the West Java province,28 research on the characteristics of these three skin disorders in Bandung 
remains limited. Thus, the objective of this study is to delineate the characteristics of xerosis, pruritus, and pallor among 
stage 5 CKD patients undergoing hemodialysis at Dr. Hasan Sadikin General Hospital, Bandung.

Materials and Methods
Study Design
This descriptive study employed a cross-sectional design and was conducted at the Medical Record Unit of Dr. Hasan 
Sadikin General Hospital, Bandung, from October to December 2022. The study aimed to provide a descriptive account 
of the demographic and clinical attributes of xerosis, pruritus, and pallor in stage 5 CKD patients undergoing 
hemodialysis. Secondary data sourced from patients’ medical records constituted the basis for this descriptive depiction.
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Study Population
The data were extracted from medical records of stage 5 CKD patients undergoing hemodialysis, encompassing 
information derived from history-taking and physical examinations conducted by a dermatovenereologist. These exam-
inations were carried out at the Hemodialysis Unit of Dr. Hasan Sadikin General Hospital, Bandung, from July to 
August 2022. Inclusion criteria encompassed medical records of patients aged ≥18 years who underwent hemodialysis at 
least twice weekly for a minimum of three months between July and August 2022. Excluded were medical records that 
were either inaccessible, incomplete, or pertaining to patients with a history of kidney transplant, positive human 
immunodeficiency virus-acquired immunodeficiency syndrome (HIV-AIDS), or other skin disorders. The sample size 
for this study was determined through total sampling.

Study Variables
This study described the demographic and clinical characteristics of pruritus, and pallor. Demographic variables included 
gender, age, employment status, and hemodialysis duration. Clinical characteristics differed for each skin disorder. 
Xerosis was graded based on overall dry skin (ODS) score. Lesion locations were categorized as chest, back, forearm, 
and legs, determining localized or generalized xerosis. Pruritus severity was assessed using the visual analogue scale 
(VAS). Pallor was objectively assessed through hemoglobin levels categorized as <10 g/dL and ≥10 g/dL.

The overall dry skin (ODS) score, developed by the European Group on Efficacy Measurement of Cosmetics and 
other Topical Products (EEMCO), is a scoring method evaluating all major and minor signs of xerosis or ichthyosis. 
Scores range from 0 (indicating absence of xerosis) to 4 (indicating extensive scales, notable roughness, presence of 
redness, eczematous changes, and cracks).29 In this study, each score was utilized to represent the extent of xerosis, 
ranging from mild to very severe.

The Visual analogue scale (VAS) is one of the unidimensional scales employed to subjectively measure the intensity 
of pruritus. Other available unidimensional scales include the numerical rating scale (NRS) and verbal rating scale 
(VRS). A recommendation exists to convert the cut off values of VAS and NRS into VRS values. These values are 
grouped into three categories: >0-<3 points indicate mild pruritus, ≥3-<7 points indicate moderate pruritus, ≥7-<9 points 
signify severe pruritus, and ≥9 points represent very severe pruritus.30

Pallor, characterized by the absence of color in the skin and mucous membranes due to low circulating hemoglobin 
levels, signifies the primary physical indication of anemia.31 Anemia is indicated if a patient’s GFR is below 20 mL/min 
and the hemoglobin levels are less than 10 g/dL.32 According to the United States Renal Data System (USRDS) Annual 
Data Report of 2022, the average hemoglobin level among incident ESRD patients in 2020 was 9.3 g/dL.33

Statistical Analysis
All collected data were entered into a Microsoft Excel spreadsheet. Statistical analysis was conducted using both 
Microsoft Excel and the IBM statistical package SPSS for Windows version 23. Categorical variables were presented 
as frequencies and percentages, while continuous variables were assessed using the Kolmogorov–Smirnov test for 
normality. Data that followed normal and non-normal distributions were subsequently reported as mean with standard 
deviation (SD) and median with interquartile range (IQR), respectively.

Ethics
The study protocol and ethical approval were obtained from the Health Research Ethics Committee of Dr. Hasan Sadikin 
General Hospital, Bandung, Indonesia, in accordance with the Declaration of Helsinki (ethical clearance number: 
LB.02.02/X.2.2.1/24859/2022). All patients were informed about the study’s purpose, and their informed consent was 
secured before their participation. Data confidentiality and patients’ privacy were rigorously upheld.

Results
A total of 139 patients’ medical records were included in this study. The male-to-female patient ratio was nearly 
balanced, with 70 (50.4%) male patients and 69 (49.6%) female patients. Their ages ranged from 19 to 76 years, with 
a mean age (SD) of 47.6 (11.8) years. A majority of the patients were unemployed, and over half of them were 
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housewives. The duration of hemodialysis spanned from 3 months to 19 years, with a median duration (IQR) of 48 
(96.0–24.0) months. Further details regarding the demographic characteristics of the patients can be found in Table 1.

In terms of frequency, xerosis and pallor were more prevalent compared to pruritus. Xerosis was identified in 84 
(60.4%) patients. The demographic and clinical characteristics of xerosis are outlined in Table 2. Predominantly, xerosis 
presented as mild in severity, with the most frequently observed ODS score being 1, accompanied by a with median 
(IQR) ODS score of 1 (1.0–1.0). All patients exhibiting xerotic lesions displayed them on their legs.

The demographic and clinical attributes of pruritus are detailed in Table 3. Pruritus was reported in 56 (40.3%) patients. The 
median (IQR) VAS score was 5 (7.5–3.0). The majority of patients experiencing pruritus fell within the ≥3-<7 VAS score range.

Table 1 Demographic Characteristics of Study Population

Variables Total (n=139)

n= %

Gender
Male 70 50.4%
Female 69 49.6%

Age (years), mean (SD), range 47.6 (11.8), 19–76

Age groups
18–44 56 40.3%

45–64 72 51.8%

≥65 11 7.9%
Employment status

Employed 43 30.9%

Unemployed 96 69.1%
Housewife 55 57.3%

Hemodialysis duration (months), median (IQR), range 48 (96.0–24.0), 3–228

Hemodialysis duration groups
≥18 months 106 76.3%

<18 months 33 23.7%

Abbreviations: SD, standard deviation; IQR, interquartile range.

Table 2 Demographic and Clinical Characteristics of 
Xerosis

Variables Xerosis (n=84)

n= (%)

Gender
Male (n=70) 46 65.7%

Female (n=69) 38 55.1%

Age groups
18–44 (n=56) 30 53.6%

45–64 (n=72) 45 62.5%

≥65 (n=11) 9 81.8%
Employment status

Employed (n=43) 27 62.8%

Unemployed (n=96) 57 59.4%
Housewife (n=55) 30 54.5%

(Continued)
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Table 2 (Continued). 

Variables Xerosis (n=84)

n= (%)

Hemodialysis duration
≥18 months (n=106) 63 59.4%
<18 months (n=33) 21 63.6%

Xerosis (n=84)

ODS score, median (IQR) 1 (1.0–1.0)

ODS score, scores (degree)

1 (mild) 65 77.4%

2 (moderate) 16 19.0%
3 (severe) 2 2.4%

4 (very severe) 1 1.2%

Lesion location
Chest 2 2.4%

Back 6 7.1%

Forearms 28 33.3%
Legs 84 100%

Lesion distribution

Localized 55 65.5%
Generalized 29 34.5%

Abbreviations: IQR, interquartile range; ODS, overall dry skin.

Table 3 Demographic and Clinical Characteristics of 
Pruritus

Variables Pruritus (n=56)

n= (%)

Gender
Male (n=70) 28 40%
Female (n=69) 28 40.6%

Age groups
18–44 (n=56) 17 30.4%
45–64 (n=72) 31 43.1%

≥65 (n=11) 8 72.7%
Employment status

Employed (n=43) 13 30.2%

Unemployed (n=96) 43 44.8%
Housewife (n=55) 25 45.4%

Hemodialysis duration
≥18 months (n=106) 45 42.4%
<18 months (n=33) 11 33.3%

Pruritus (n=56)

VAS score, median (IQR) 5 (7.5–3.0)

VAS score, ranges (degree)

>0-<3 (mild) 7 12.5%

≥3-<7 (moderate) 33 58.9%
≥7-<9 (severe) 9 16.1%

≥9 (very severe) 7 12.5%

Abbreviations: IQR, interquartile range; VAS, visual analogue scale.
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Table 4 presents the demographic and clinical characteristics of pallor. Among all the patients included in this study, 
83 (59.7%) displayed pallor. Most patients with pallor exhibited a hemoglobin level below 10 g/dL, with a median (IQR) 
of 8.4 (8.9–7.9) g/dL.

Discussion
A high prevalence of mucous and skin disorders was observed among patients undergoing hemodialysis.19 Various skin 
disorders are prevalent in stage 5 CKD patients undergoing hemodialysis. This study specifically collected data on 
xerosis, pruritus, and pallor.

The prevalence of xerosis in hemodialysis patients varies between 54% and 91%.19 In congruence with these 
estimates, our study identified xerosis in 60.4% of patients. Similar findings were reported by Nasir et al,17 who observed 
xerosis in 60% of their patients. Conversely, Bouhamidi et al18 noted a lower prevalence of 40.9% in their study. 
Discrepancies in prevalence could stem from geographic and environmental differences.16 Our study took place in 
Indonesia, a tropical country with increased sun exposure that might contribute to skin dehydration, hence intensifying 
skin dryness.34

Xerosis was present in 46 (65.7%) males and 38 (55.1%) females. This dry skin condition was more common among 
the employed group (62.8%), the ≥65 age group (81.8%), and those undergoing hemodialysis for <18 months (63.6%). 
The development of xerosis is attributed to three primary mechanisms: cutaneous dehydration, altered barrier function, 
and heightened irritability to external agents.24 In CKD, dysfunctional sebaceous and apocrine sweat glands35 lead to 
reduced skin lipid levels, thereby compromising skin hydration. Additionally, skin barrier dysfunction impairs water 
content in the stratum corneum.24 These dermal changes are closely tied to uremia,36 possibly explaining the higher 
prevalence of xerosis in patients undergoing hemodialysis for <18 months; those with longer hemodialysis durations may 
have better hemodialysis adequacy, as suggested by Rezaiee et al.37 Factors such as excessive diuretic dosages, vitamin 
A metabolism disruptions, glycerol deficiency-induced dehydration, and chemical irritants might also contribute to 
xerosis development in hemodialysis patients.19 Socioeconomic status, dust and detergent exposure, and inadequate 

Table 4 Demographic and Clinical Characteristics of 
Pallor

Variables Pallor (n=83)

n= (%)

Gender
Male (n=70) 36 51.4%

Female (n=69) 47 68.1%

Age groups
18–44 (n=56) 34 60.7%

45–64 (n=72) 43 59.7%

≥65 (n=11) 6 54.5%
Employment status

Employed (n=43) 25 58.1%

Unemployed (n=96) 58 60.4%
Housewife (n=55) 36 65.4%

Hemodialysis duration
≥18 months (n=106) 61 57.5%
<18 months (n=33) 22 66.7%

Pallor (n=83)

Hemoglobin, median (IQR) 8.4 (8.9–7.9)

Hemoglobin, groups

<10 g/dl 77 92.8%

≥10 g/dl 6 7.2%

Abbreviation: IQR, interquartile range.
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emollient use may also be contributory.34 This could elucidate why xerosis was more prevalent in the employed group, as 
they engage in outdoor activities more frequently, exposing them to dusts, detergents, and other external substances. 
While housewives are categorized as unemployed, they are still susceptible to detergent exposure and indoor air pollution 
from cooking. This may account for the relatively high occurrence of xerosis in housewives (54.4%) and the unemployed 
group (59.4%). Males might exhibit a higher tendency for dry skin due to suboptimal emollient use, compared to females 
who generally exhibit greater cosmetic awareness. Additionally, advanced age can exacerbate xerosis.24 This could 
contribute to the increased prevalence of dry skin among individuals aged ≥65 years in this study.

In accordance with the ODS score, most patients exhibited mild xerosis. In contrast, Kurniawan et al25 found severe 
xerosis (n=18, 46.2%) most commonly among their 39 patients. This condition typically affects the extensor surfaces of 
the forearms, legs, and, thighs, similar to observations by Udayakumar et al20 in their study.16 Existing literature indicates 
that xerosis in maintenance dialysis patients frequently manifests across a range of locations, especially on the legs, back, 
chest, and hands.24 In this study, all patients displayed xerosis on their legs, with the forearms being the second most 
affected body part. Only a small subset of patients exhibited xerosis on their chest and back. Ana-Sonia et al38 reported 
a similar pattern, where xerosis predominantly affected the chest, back, and extensor surfaces of the extremities. In terms 
of lesion distribution, most patients presented with localized xerosis (65.5%), confined to their legs.

Patients undergoing hemodialysis often experience pruritus, an uncomfortable symptom.34 However, pruritus was the 
least frequent finding in the present study, accounting for 40.3% of the total study population. This prevalence was lower 
than what has been reported in previous studies.5,15–19,21,34 According to the VAS score, moderate pruritus was the most 
frequently observed severity in this study. Similarly, Ariyani and Robby39 noted that moderate pruritus (n=13, 34%) was 
the highest, with an equal frequency to severe pruritus (n=13, 34%). The higher frequency of severe pruritus in their 
study compared to ours might be due to the exclusion of patients who were on anti-pruritic therapy.

The exact cause of pruritus in CKD is not well understood, but it’s likely related to the gradual accumulation of 
pruritogens, the nature of which remains unknown.20 Several mechanisms, including uremic toxins, immune dysregula-
tion, neuropathy, and opioid imbalance, are considered possible contributors.23 Hemodialysis can trigger immune 
responses, such as interleukin-1 production by leukocytes, which is believed to act as a pruritogen.40 This mechanism 
could explain the higher occurrence of pruritus in the hemodialysis duration ≥18 months group (42.4%) in our study. 
Advanced age is generally associated with an increased tendency for pruritus due to physiological changes in elderly 
skin, resulting in reduced hydration and altered nerve function.39 This could account for the higher prevalence of pruritus 
was more frequent in the ≥65 years old group (72.7%). Employment status might also influence pruritus. Satti et al41 

found an association between employment and pruritus, indicating that employed males had significantly lower 5-D itch 
scores than unemployed males. This might be due to the psychological distraction provided by a regular job, suppressing 
the urge to itch. Housewives, on the other hand, face factors that can exacerbate pruritus, such as heat23 from cooking and 
skin dryness23 caused by detergent and indoor pollution exposure, thus explaining the common occurrence of pruritus 
among housewives (45.4%). Taken together, these factors could contribute to the higher frequency of pruritus in the 
unemployed group (44.8%).

Pallor in CKD patients is primarily a consequence of anemia.17 Skin pallor is considered a hallmark of CKD and an 
early observable sign.20,21 In our study, pallor (59.7%) was the second most prevalent finding. Other studies reported 
pallor prevalence ranging from 60% to 100%.5,15,17,21 Pallor was more frequent in females (68.1%) and the 18–44 age 
group (60.7%). Although there was only a slightly higher prevalence of pallor in the unemployed group (60%) compared 
to the employed group (59.1%), a higher prevalence was noted among housewives (65.1%) within the unemployed 
group. Among the 83 patients with pallor, 77 (92.77%) had hemoglobin levels below 10 g/dL. In a study by Udayakumar 
et al,20 64% of patients with pallor exhibited hemoglobin levels below 8 g/dL. Anees et al5 reported a statistically 
significant association between pallor and hemoglobin levels, with 112 (70.8%) patients with pallor having hemoglobin 
levels below 11 g/dL. Anemia in CKD arises from various factors, including nutritional deficiencies,5 such as iron, folic 
acid, and vitamin D,38 reduced erythrocyte survival, erythropoietin deficiency due to uremic toxin-induced suppression of 
erythropoietin synthesis,42 and blood loss due to coagulation disorders.5 The higher frequency of pallor in females, the 
18–44 age group, and particularly housewives in our study might be attributed to a greater risk of iron deficiency due to 
menstrual blood loss in premenopausal women. Lower dietary iron intake could also be contributory.43 Pallor was also 
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more prevalent in patients with hemodialysis durations below 18 months (66.7%). This could be due to the possibility 
that patients with longer hemodialysis durations achieve better hemodialysis adequacy, leading to improved clearance of 
uremic toxins and enhanced erythropoietin synthesis.

Conclusion
This study revealed a high prevalence of xerosis and pallor. Although pruritus exhibited a lower frequency compared to 
the previous two disorders, it remained a common symptom, often occurring in patients undergoing hemodialysis. The 
insights provided in this research can significantly assist medical professionals in promptly identifying these skin 
conditions. Given their frequent occurrence among stage 5 CKD patients undergoing hemodialysis, this information 
should be factored into the diagnostic process for stage 5 CKD. Additionally, the demographic characteristics data for 
each disorder could facilitate further investigations into potential correlations with the presence of these disorders. The 
clinical insights presented here are valuable for physicians, enabling them to tailor appropriate management strategies for 
each condition. Ultimately, such interventions have the potential to enhance patients’ quality of life and reduce morbidity 
and mortality rates.
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