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ABSTRACT Introduction: Isotretinoin-induced hematuria is very rare; it has been reported in one study and indi-
vidual case reports but never proven statistically.
Objectives: To determine whether hematuria is statistically more significant in isotretinoin-treated
acne patients than in non-isotretinoin-treated patients.
Methods: Cohort study of acne patients treated at the University Clinic of Dermatology between
01 September 2022 and 31 March 2024.
Results: Eight hundred and sixty-four acne patients were treated and reviewed; 69.3% (599/864) were
treated with modalities other than isotretinoin, while 30.7% (265/864) were treated with isotretinoin.
Of the isotretinoin patients, only 26% (69/265) had urinalysis done at least once during therapy. In
the isotretinoin group, 13% (9/69) had at least one episode of hematuria during treatment, as did
2.9% (2/70) in the control group. Hematuria is significantly more frequent in the isotretinoin group
compared to control (P=0.026), with a 5.1 (95% confidence interval (CI): 1.06-24.5) higher risk. Of
the isotretinoin-induced hematuria patients, 66.6% were male. The mean duration of isotretinoin use
for hematuria was 2.78 months. Comorbidities and minimal and maximal isotretinoin dosage were
not correlated with hematuria.
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Conclusion: Hematuria is significantly more frequent in patients on isotretinoin and is a side-effect of
isotretinoin. In the majority of cases, isotretinoin should be continued. Patients should be stratified ac-
cording to risk factors per guidelines for microhematuria and referred to urologists. Urinalysis should

be a part of routine monitoring in patients on isotretinoin especially at the 2- and 4-month intervals.

Introduction

Acne vulgaris is a common chronic, multifactorial disease
of pilosebaceous units that affects predominantly ado-
lescents at least once in 70-85% of the population [1].
Studies have concluded that acne persists into the twenties
in approximately 20-60% of individuals and results in
permanent scarring in more than 20% of cases [2]. While
topical medication and oral antibiotics are considered
first line, systemic isotretinoin (13 cis-retinoic acid) is the
first-line treatment of choice for moderate-to-severe acne
unresponsive to conventional therapy [3,4]. Isotretinoin
is a retinoid that acts through influencing cellular mor-
phogenesis, epidermal turnover and growth, apoptosis,
and differentiation by binding to specific parts of the gene
promoter regions called retinoic acid response element
(RARE) [5]. It also possesses indirect negative regulatory
mechanisms with anti-proliferative and anti-inflammatory
activities through downregulating non-RARE promoter
genes [5].

Isotretinoin side effects are most commonly dose-
dependent and seen on the skin and mucous membranes,
but it also has systemic side effects on other systems such as
the bones, muscles, central nervous system, eyes, ears, and
gastrointestinal symptoms [6]. Isotretinoin side effects on
the kidneys and urogenital system are very rare, with re-
ports comprised mostly of a few studies and individual case
reports/series [7]. Even more rare are episodes of gross or
microscopic hematuria induced by isotretinoin. Hematuria
is defined as an abnormal number of erythrocytes in the
urine and is classified as gross (accompanied by a change
in urine color) or microscopic (microhematuria) [8,9]. Mi-
crohematuria is a relatively common condition, with a re-
ported prevalence of 6.5% in the normal population, with
a range of 2.4-31.1%, depending on the study and popula-
tion [10]. Five or more erythrocytes in the urine is deemed
abnormal and pathological [8], but in some cases, per the
2020 American Urological Association (AUA) guidelines,
microhematuria should be defined as >3 red blood cells per
high-power field on microscopic evaluation of a single spec-
imen [10]. As of July 2024, only four case reports [11-14]
and one prospective study [8], for a total of 17 patients,
have been reported as isotretinoin-induced hematuria in
literature. The most comprehensive research on this topic

to date was done by Yesilkaya et al., in which 88 subjects

on isotretinoin (ages 16-32) and 52 subjects in the control
group were monitored for six months; 17% (15/88) in the
isotretinoin group had hematuria at least once, as did 7.7 %
subjects (4/52) in the control group. As hematuria and sex
did not show a statistically significant correlation, the fre-
quency rate was not considered different from that of the
normal population (P=0.118) [8]. Thus, more studies are

needed to test this hypothesis.

Objectives:

The objective of our study was to determine the frequency
and possible predictors of hematuria, as well as other side
effects, in acne patients during isotretinoin treatment and
whether isotretinoin is a potential risk factor/statistically
more likely to induce hematuria in comparison with a
similar aged cohort of acne patients on non-isotretinoin

therapy.

Methods

This study was approved by the Ethics Committee of Univer-
sity Clinical Center of Serbia, Belgrade, Serbia.

From our electronic medical records, we conducted a
retrospective observational study and chart review and clin-
ical data analysis of acne patients treated in the outpatient
department at the Clinic of Dermatology and Venereology,
University Clinical Center of Serbia during an 18-month pe-
riod (01 September 2022-31 March 2024).

Patients were divided into two groups for analysis:
those treated with isotretinoin versus those not treated with
isotretinoin, receiving local, systemic antibiotics, spirono-
lactone, or combination of therapeutic modalities (control
group). Decision of therapeutic choice was based on clini-
cal severity of acne and/or persistence despite first-line local
and/or systemic therapy. Patients were assessed for eligibility
based on the following criteria:

Inclusion criteria:

¢ Acne diagnosis

¢ Being treated with either isotretinoin or any other form
of therapy

e Having one or more urine analysis done during the treat-

ment period
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Exclusion criteria:

e Pregnancy and/or lactation

e Liver function deficit

¢ Kidney function deficit

e Current or previous episodes of nephrolithiasis

e Personal history of urinary intervention or IgA nephropa-
thy or similar nephropathies

e Use of drugs with common nephritic side effects

e Previous episodes of hematuria, whether idiopathic or
secondary

e Positive family history of hematuria and/or kidney/uro-

genital disorders

A baseline analysis was performed for all patients on
isotretinoin. Due to the retrospective nature of the study, the
starting dose of isotretinoin varied among subjects. Special
attention was paid to female patients not doing urinalysis
during any noted menstruation in the records as well as a
couple days afterwards.

The primary outcome was the presence of hematuria
during acne therapy based on clinical documentation in
medical records. The presence of five or more erythrocytes
in one or more urinalysis samples during therapy was con-
sidered pathological.

Results are presented as count (%), means = standard
deviation (SD) or median (25%-75" percentile) depending
on data type and distribution. Groups were compared using
parametric (t-test) and nonparametric (chi-square, Fisher’s
exact test and Mann-Whitney U test) tests. Logistic regres-
sion was performed to evaluate the relationship between
dependent variables and independent variables. All p-values
less than 0.05 were considered significant. All data were an-
alyzed using SPSS 29.0 and R 3.4.2.

Results

During this time frame, 864 patients with a diagnosis of acne
were treated: 69.3% (599/864) were treated with modalities
other than isotretinoin, while 30.7% (265/864) were treated
with isotretinoin. Of the isotretinoin patients, only 26%
(69/265) had urinalysis done at least once during therapy.
In the control group, 11.7% (70/599) had urinalysis in their
records while on non-isotretinoin acne therapy.

A total of 139 patients were analyzed: 69 on isotreti-
noin therapy and 70 in the control group. In the isotretinoin
group, the average age was 18.8+3.6 (range 13-30 years)
versus 18.6+5.1 (range 12-42 years) in the control group.
Patient characteristics are presented in Table 1. While no
statistical difference in age was noted, the female sex was
dominant in the control group. Males constituted 52.2% of

the isotretinoin group but only 35.7% in the control group
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(P=0.051). This suggests males make up a larger portion of
patients that have severe acne requiring isotretinoin treat-
ment. The mean weight was 66.7+14.8 kg in the isotreti-
noin cohort, while the mean minimum and maximum dose
of isotretinoin were 0.45+0.12 mg/kg and 0.69+0.21 mg/kg,
respectively. Sex distribution and mean age were not sig-
nificantly different between groups. Due to the retrospec-
tive nature of the study and often different providers giving
treatment, urinalysis was done in the isotretinoin group in
73.9% of patients within the first two months, in 52.2% of
patients between 3-5 months, and in only 15.9% after six
months or more of isotretinoin use. The control group more
frequently used other drugs like antibiotics and local creams.
The isotretinoin group had significantly more comorbidities
compared to controls and more frequently had patients with
increased transaminases (14.5% vs. 4.3%; P=0.039) and hy-
perlipidemia (29.0% vs 4.3%; P<0.001).

In the isotretinoin group, nine patients (13%) experi-
enced at least one episode of hematuria during treatment,
compared to two patients (2.9%) in the control group. He-
maturia was significantly more frequent in the isotretinoin
group, compared to control (P=0.026). Furthermore, pa-
tients on isotretinoin had a 5.1 (95% CI: 1.06-24.5) higher
risk of having hematuria compared to the control group. In
the isotretinoin group, six of the subjects who had hematuria
were male (66.6%) and three (33.3%) were female; in the
control group, both subjects with hematuria were female.
The mean duration of isotretinoin use when complete urinal-
ysis first showed hematuria was 2.78 months, with 66.7%
(6/9) having hematuria appear for the first time within the
first two months of isotretinoin use; 33.3% (3/9) had hema-
turia at the 4-month mark of use, while 22.2% (2/9) were
positive at the 6-month mark.

The distribution of patients in terms of adverse
events and their correlation with hematuria is presented
in Table 2. Approximately one quarter of the patients on
isotretinoin had self-reported adverse events (including hair
loss, cheilitis, xerosis, cramps, epistaxis, increased trans-
aminases, and so on), the majority were local in nature,
and the most frequent were cheilitis and xerosis. No signif-
icant difference was observed between patients with and
without hematuria regarding the presence of adverse events
(Table 2); however, the small number of patients in the
hematuria-positive subgroup is a limiting factor in this analysis.

Factors and potential predictors associated with hematu-
ria patients on isotretinoin are shown in Table 3. The average
age of patients with hematuria is lower compared to patients
without hematuria (16.8+2.7 vs. 19.1+3.7; P=0.067). The
percentage of patients with hematuria was higher in males,
but no significance was observed (P=0.481). The duration of
acne before therapy as well as the duration of isotretinoin

use was similar in both groups of patients, i.e., those with



Table 1. Isotretinoin and control group characteristics.

‘ Isotretinoin ‘ p-value
Yes (N=69) No (N=70)
Age (yrs.) 18.8+3.6 18.6x5.1 0.736 *
Sex male 36 (52.2%) 25 (35.7%) 0.051°
Weight (kg) 66.7+14.8
Duration of
Acne before therapy 3(2.5)
Isotretinoin 6.1+2.7
Isotretinoin dose
Min 0.45+0.12
Max 0.69+0.21
Isotretinoin duration when urine was taken* (months)
1-2 51 (73.9%)
3-5 36 (52.2%)
6+ 1(15.9%)
Isotretinoin cumulative dose 99.4+47.7
Hematuria 9 (13%) 2 (2.9%) 0.026°
Drugs * 22 (31.9%) 70 (100%) <0.001°
Prednisone 8 (11.6%) 0 0.003 ¢
Spironolactone 6 (8.7%) 7 (10%) 0.792°
Antibiotics 5(21.7%) 33 (47.1%) 0.002°
Local 1(1.4%) 67 (95.7%) <0.001°
OCT 2(2.9%) 0 0.245 ¢
Comorbidities 5(7.2%) 0 0.028 ©
Transaminase increase 10 (14.5%) 3 (4.3%) 0.039°
Hyperlipidemia 20 (29.0%) 3 (4.3%) <0.001°
Increase of CK 3(4.3%) 0 0.120 ¢

*Categories are independent and cannot be summed to 100%; *t test "Peason chi-square test “Fisher’s exact test.

*Percentages for individual drugs do not sum to 100% because patients could receive more than one type of medication. The overall number
of patients receiving any additional treatment was 22 (31.9%) out of 69. Abbreviations: OCT: oral contraceptives; CK: creatine kinase.

Table 2. Adverse events in correlation with hematuria in patients on isotretinoin therapy.

‘ Total ‘ Hematuria p-value
(N=69) No (N=60) Yes (N=9)
Adverse events 19 (27.5%) 8 (30%) 1(11.1%) 0.427 ¢
Local 16 (23.2%) 5(25%) 1(11.1%)
Systemic 2 (2.9%) 2 (3.3%) 0
Local + systemic 1(1.4%) 1(1.6%) 0
Hair loss 1(1.4%) 1(1.6%) 0 1.000°¢
Cheilitis 9 (13%) 9 (15%) 0 0.594 ¢
Xerosis 6 (8.7%) 5(8.3%) 1(11.1%) 0.582°¢
Cramps 1(1.4%) 1(1.6%) 0 1.000°¢
Epistaxis 1(1.4%) 1(1.6%) 0 1.000°¢
Transaminase elevation 3(4.3%) 3 (5%) 0 1.000°¢

Fisher’s exact test.
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Table 3. Factors associated with hematuria in patients on isotretinoin.

‘ Hematuria ‘ ‘ p-value
No (N=60) Yes (N=9)
Age (years) 19.1+3.7 16.8+2.7 0.067 *
Sex
Male 30 (83.3%) 6 (16.7%) 0.481 ¢
Female 30 (90.9%) 3(9.1%)
Weight (kg) 66.2+13.8 70.0+20.9 0.473°
Duration of (months)
Acne before therapy 3(2.0) 3(3.3) 0.977 4
Isotretinoin 6.12+2.84 6.11+2.04
Isotretinoin dosage
Min 0.44+0.12 0.47+0.09 0.454°
Max 0.69+0.21 0.66+0.21 0.594 ¢
Isotretinoin cumulative dose 100.4+50.5
Comorbidities
No 55(85.9%) 9 (14.1%) 1.000°¢
Yes 5(100%) 0 (0%)
Transaminase increase
No 51 (86.4%) 8 (13.6%) 1.000°¢
Yes 9 (90%) 1(10%)
Hyperlipidemia
No 44 (89.8%) 5(10.2%) 0.431¢
Yes 16 (80%) 4 (20%)
Increase of CK
No 57 (86.4%) 9 (13.6%) 1.000°¢
Yes 3 (100%) 0 (0%)

at-test "Peason chi-square test Fisher’s exact test ‘“Mann-Whitney U test. Abbreviation: CK: creatine kinase.

and those without hematuria. Comorbidities, minimal and
maximal isotretinoin dosages, and increased liver transami-
nases were not correlated with hematuria. Patients with hy-
perlipidemia had two times higher percentage of hematuria
compared to patients with normal lipid status, but no signif-
icance was observed.

The distribution of patients on isotretinoin and other
drugs related to hematuria are presented in Table 4. As
shown in the table, no significant association with other
drugs was observed, but the patients on antibiotics had a

higher percentage of hematuria (26.7% vs 9.3%).

Discussion

While isotretinoin is the most effective method of treatment
and generally well tolerated, it causes many side effects in
any organs that possess retinoic acid receptors [15]; how-
ever, little is known of its effects on the kidneys and genito-
urinary tract. In a recent review on this topic by Forouzani

et al., only five case reports and six experimental studies

Original Article | Dermatol Pract Concept. 2026;16(1):5768

were included [7]. According to literature, the first reported
case to be found was of a 34-year-old male with microscopic
hematuria and proteinuria on 40 mg/day isotretinoin after
two months, but he also had a history of pelvic fracture six
months previously, which could be a possible explanation
and cause [11]. The second reported case involved a 16-year-
old male patient receiving isotretinoin at 0.5 mg/kg/day. Af-
ter one month of treatment, hematuria was observed, and
secondary xerosis of urinary tract mucosa was proposed as
the underlying mechanism. This theory was introduced for
the first time in the literature [12]. To the best of our knowl-
edge, other therapeutic options (antibiotics, spironolactone,
and so on) have not been reported to be associated with he-
maturia in acne patients. In the most recent case, a 16-year-
old male patient had isotretinoin-induced hematuria after
two months of 0.6 mg/kg isotretinoin therapy with multiple
episodes of hematuria after subsequent challenge and de-
challenges [14]. Isotretinoin was continued in all the patients
included in our study that had hematuria (for some patients,

isotretinoin was never discontinued or only for a 1-2 week



Table 4. Drugs in correlation with hematuria in patients on isotretinoin.

No (N=60) Yes (N=9)

Drugs
No 42 (89.4%) 5(10.6%) 0.452 ¢
Yes 18 (81.8%) 4 (18.2%)

Prednisone
No 52 (85.2%) 9 (14.8%) 0.584¢
Yes 8 (100%) 0 (0%)

Spironolactone
No 54 (85.7%) 9 (14.3%) 1.000°¢
Yes 6 (100%) 0 (0%)

Antibiotics
No 49 (90.7%) 5(9.3%) 0.095°¢
Yes 11 (73.3%) 4 (26.7%)

Local
No 59 (86.8%) 9 (13.2%) 1.000°¢
Yes 1(100%) 0 (0%)

OCT
No 58 (86.6%) 9 (13.4%) 1.000°¢
Yes 2 (100%) 0 (0%)

Fisher’s exact test. Abbreviation: OCT: oral contraceptives.

pause while awaiting results) as additional evaluations were
for the most part within normal limits. Our observations and
experience with isotretinoin-induced hematuria showed that
when isotretinoin dosage was decreased immediately or ei-
ther discontinued for 1-2 weeks followed by continuation
with a lower dose, urinalysis was always within normal lim-
its at follow-up. This implies a causality but not quite a dose
dependence correlation in nature, despite the fact that our
analysis (minimal dose P=0.454, maximum dose P=0.594)
did not find a statistically significant correlation regarding
dosage, similar to Yesilkaya et al. [8]. This also aligns with
the theory that the half-life of isotretinoin and its metab-
olites is roughly 24 hours and thus takes nearly one week
to be eliminated from the body [11]. This is the first study
to conclude with statistical significance that isotretinoin is
a risk factor and induces hematuria. It could potentially be
speculated that additional renal or genitourinary effects of
isotretinoin may be underreported.

For microscopic hematuria, no underlying etiology was
found in roughly 40% of published reports [16]. Isotreti-
noin is often not thought of or regarded as a possible cause
despite certain data pointing to a larger-than-expected prev-
alence [8]. If hematuria occurs at the end of a urine stream,
it may have a prostatic, bladder, or trigonal causes and thus
requires workup [17]. Physicians should also know about

and thus question patients about certain ingested substances

(rifampin, rhubarb, blueberries, fava beans) that can change
the color of the urine and which can be inaccurately mis-
taken for blood, leading to potentially expensive and inva-
sive therapeutic diagnostics [18]. Published reports indicate
that infection accounts for 25% of hematuria cases and
nephrolithiasis another 20% [19].

Newer monitoring acne management recommendations
and guidelines rarely [4,20], if ever, mention performing
urinalysis; in the clinical setting of our study, only 26% of
isotretinoin patients had at least one urinalysis done. Our
study showed that over half of hematuria patients will have
pathological results within the first two months, and the vast
majority within four months.

In terms of other adverse events, our results for the
most part fall in line with other major studies. Liver dys-
function and altered transaminases has been reported
to be 7.2% (all grade 1) in 704 patients [21], while
ours was twice as much, with 14.5% (10/69), also all
grade 1. In a retrospective cohort study of 13,772 pa-
tients on isotretinoin, the cumulative incidence of new
abnormalities in patients with normal baseline val-
ues was 44% for triglycerides and 31% for cholesterol
[22], while in our study it was lower, with 29% over-
all (20/69). In terms of creatinine kinase (CK), Landau
et al. revealed CK elevations are frequently asymptomatic,

and out of 442 patients, seen at least once in 37.3% of
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patients [23]; in our study, 4.3% patients had elevated
CK. Finally, leukopenia was reported in 8.2% patients on
isotretinoin in a study [21], whereas none had it in our
cohort. In general, the consensus is that these events are
transient and reversible, as seen in our study as well.

There are no specific guidelines regarding diagnostics
and evaluation for isotretinoin-induced hematuria. In gen-
eral terms of hematuria, there are multiple factors to con-
sider. Regarding prognosis and diagnostics, as per the AUA
risk strata (low, intermediate, and high risk) based on age,
sex, degree and persistence of microhematuria, and smok-
ing, a study by Woldu et al. included 15,779 patients, of
whom 4.6% were low risk, 11.8% intermediate, and the
rest were high risk. Overall, 5.4% were diagnosed with
bladder cancer (more prevalent in males, smokers, and
older patients) [24]. This emphasizes the value of early
identification of hematuria to prevent more serious renal
or urothelial complications. Furthermore, the incidence of
cancer in the low-risk group was 0.4% (3/727) and 1.0%
in the intermediate group (18/1863) [24]. The 2020 AUA
guidelines for asymptomatic microhematuria recommends
history and focused exam for risk factors for urothelial
cancer and non-malignant cancer, then cystoscopy and CT
urogram if high risk, cystoscopy and renal ultrasound if
intermediate risk and shared decision-making to either
repeat urinalysis within six months or evaluate with cys-
toscopy and renal ultrasound [10]. Finally, there is the
question of how often patients with microhematuria are
referred to urologists. In a published report, only 1.7%
(7,778/456,674) of microhematuria patients were seen by
urologists [25,26]. With all these facts in mind, we must
consider the fact that the vast majority of isotretinoin-
induced hematuria patients are healthy, younger adults,
predominately male, who would be classified as low risk,
along with the low risk of bladder cancer. Recommenda-
tion can be hypothesized and suggested: In young, healthy,
low-risk patients on isotretinoin with only microhematu-
ria and no other symptoms or pertinent history, isotreti-
noin can be continued, preferably with a decreased dose
and referral to an urologist for further evaluation and op-
tional diagnostics per joint decision.

In patients with 23 RBC on isotretinoin if they do
not have all of the following to be classified as low risk
(i)faemale age <50, male age <40; ii) never smoked or <10
pack years; iii) no additional risk factor for urothelial cancer;
iv) no prior episode of microhematuria), then isotretinoin
should be discontinued and the patient referred to a urolo-
gist for further workup (renal ultrasound and cystoscopy as
per AUA guidelines. If the patient is low risk, then clinical
judgement should be made on a case-by-case basis whether
to potentially decrease the isotretinoin dosage. Finally, this

study potentially emphasizes the importance of counseling
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and informing patients about the potential hematuria risk
while taking isotretinoin.

Overall, a limitation of this study is due to its retro-
spective, single-center design and overreliance of medical
notes and lack of an overall homogenous protocol for
acne therapy. In general, while a much higher number of
patients were not treated with isotretinoin, only a small
number of patients had urinalysis done while being treated
because urinalysis is not indicated while on topical and/or
antibiotic therapy. Prospective studies with larger cohorts
are needed that will potentially reach statistical signifi-
cance with regards to potential predictive factors and as-
sociated patient characteristics that our study was not able

to achieve.

Conclusion

In conclusion, acne patients on isotretinoin have a 5.1
(95% CI: 1.06-24.5) higher risk of having hematuria than
do acne patients treated with other modalities in the con-
trol group. Hematuria is significantly more frequent in
patients on isotretinoin compared to controls (P=0.026).
Male subjects were affected more in terms of hematuria,
but this was not statistically significant. In the majority
of cases, isotretinoin should be continued. Detailed an-
amnesis should be taken, and patients should be stratified
according to risk factors as per guidelines for microhe-
maturia and referred to urologists. Urinalysis should be
a part of routine follow-up monitoring in patients on
isotretinoin, especially at the 2- and 4-month intervals.
Potential specific predictors (age, weight, duration of
acne, duration of isotretinoin use, isotretinoin doses, et
cetera) and correlations were not found as no significant
difference was observed between patients with and with-
out hematuria regarding the presence of adverse events.
This is most likely due to a very small number of patients
in the hematuria positive subgroup, which is a limiting
factor in this analysis. We hope our study will raise aware-
ness among dermatologists, urologists and general prac-
titioners of this association. We also hope this study will
motivate further prospective studies with larger patient
cohorts so as to be able to determine predictors and asso-
ciated correlations while also giving answers to the mech-
anism of action of isotretinoin induced hematuria.

Abbreviations: AUA: American Urological Association; CK:

creatine kinase; RARE: retinoic acid response element.
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