
38   I  CUTIS® WWW.MDEDGE.COM/DERMATOLOGY

ORIGINAL RESEARCH

There is a lack of consensus of the frequency of follow-up of labo-
ratory parameters during isotretinoin treatment. We conducted a
retrospective analysis of the changes in laboratory parameters used
in daily practice for patients with acne who were treated with isotreti-
noin to determine the optimum test repetition frequency. Patient
demographic data; cumulative isotretinoin doses; alanin trans-
aminase (ALT), aspartate transaminase (AST), γ-glutamyltransferase
(GGT), creatinine kinase (CK), low-density lipoprotein cholesterol
(LDL-C), and triglyceride (TG) levels during treatment were recorded.
Our findings support the idea that routine monthly monitoring of
normal laboratory parameters is unnecessary and wasteful. Periodic
monitoring of abnormal laboratory parameters should be considered
on an individual basis.

Cutis. 2023;112:38-43.

Isotretinoin is used in the treatment of nodulocystic 
and severe papulopustular acne. During the treat-
ment period, laboratory monitoring is recommended to 

identify the risk for complications such as hepatotoxicity,
teratogenicity, rhabdomyolysis, hyperlipidemia, and pan-
creatitis.1 There is a lack of consensus of the frequency of
follow-up of laboratory parameters during isotretinoin
treatment. This study evaluated the changes in laboratory
parameters used in daily practice for patients with acne
who were treated with isotretinoin to determine the opti-
mum test repetition frequency.

Materials and Methods
We conducted a retrospective study of data from patients 
who received oral isotretinoin therapy for acne between 
January 2021 and July 2022 via the electronic medical 
records at Konya Numune Hospital and Konya Private 
Medova Hospital (both in Konya, Turkey). Patients who 
received an oral isotretinoin total cumulative dose greater 
than 120 mg/kg were included in the study. Patient 
demographic data; cumulative isotretinoin doses; and ala-
nine transaminase (ALT), aspartate transaminase (AST), 
γ-glutamyltransferase (GGT), creatinine kinase (CK), low-
density lipoprotein cholesterol (LDL-C), and triglyceride 
(TG) levels during treatment were recorded. Baseline 
laboratory levels of those parameters were compared with 
levels of the same parameters from the second and fourth 
months of treatment. Comparisons for all parameters 
were made between the second- and fourth-month lev-
els. Reference ranges are shown in Table 1. Abnormalities 
were graded according to the National Cancer Institute 
Common Terminology Criteria for Adverse Events v3.0 
grading system.2 This study was approved by the Karatay 
University (Konya, Turkey) ethical committee. 

Statistical Analysis—The descriptive statistics of 
the measurements were presented as means, standard 
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PRACTICE POINTS
• �Hyperlipidemia was the most common complication

in patients with acne using isotretinoin.
• �It may be appropriate to monitor triglyceride levels at
2-month intervals in patients with grade 1 or 2 triglyc-
eride elevation at baseline to detect the possible risk
for developing grade 3 hyperlipidemia.

• Routine monthly monitoring of normal laboratory
parameters is unnecessary and wasteful. Periodic
monitoring of abnormal laboratory parameters should
be considered on an individual basis.
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deviations, or medians (first and third quartiles). With 
respect to the normal distribution, the consistency of 
the measurements was evaluated with the Kolmogorov-
Smirnov test, and small deviations from the normal 
distribution were observed. Changes in laboratory 
measurements were evaluated with simple repeated- 
measures analysis of variance, and changes that differed 
significantly were determined by a Holm-Sidak post hoc 
test. Relationships between total cumulative doses and 
laboratory measurements at second visits were evaluated 
by the Pearson correlation analysis. The statistical signifi-
cance level was P<.05. SPSS Statistics 23 (IBM) was used 
in the calculations.

Results 
Consecutive Data at Baseline and Follow-up—A total of  
415 patients with a mean age (SD) of 21.49 (7.25) years 
(range, 12–53 years) were included in our study. The mean 
total cumulative dose (SD) of the patients was 7267.27 
(1878.4) mg. The consecutive data of the means of the 
laboratory parameters are shown in Table 1 and Figure 1. 
There was no significant change in the ALT levels between 
baseline and the fourth month as well as between the 
second- and fourth-month assessments (both P=.311). 
When comparing the differences among AST, GGT, and 
LDL-C measurements, the levels increased significantly 
between baseline and the second month and between 

baseline and the fourth month (all P<.001). There was 
no significant difference in CK levels at all assessments 
(all P=.304). When the differences between TG measure-
ments were compared, the changes between baseline 
and the second month (P<.001), baseline and the fourth 
month (P<.001), and the second and fourth months 
(P=.013) were significant (Figure 1). 

Abnormal Laboratory Measurements—The distribution 
of abnormal laboratory measurements during treatment is 
shown in Table 2 and Figure 2. Grade 3 or higher elevations 
of liver transaminases (ALT, AST) and GGT were observed 
in fewer than 2% of patients during treatment compared 
with baseline (grade 3 elevations of ALT and AST together 
in 2 patients; grade 4 AST elevation in 1 patient; grade 3 
elevations of ALT, AST, and GGT combined in 1 patient; 
isolated grade 3 GGT elevation in 1 patient). All of the 
patients who developed grade 3 liver transaminases and 
isolated grade 3 GGT elevation had improved values when 
these were rechecked within 2 weeks. 

In the patient who developed hepatotoxicity in  
the second month, the ALT level rose from a baseline of 
19 U/L to 169 U/L, the AST level from a baseline of 19 U/L 
to 61 U/L, and the GGT level from a baseline of 24 U/L 
to 124 U/L. The patient was asymptomatic. Liver function 
test levels returned to reference range 4 weeks after dis-
continuation of therapy. Hepatotoxicity did not recur after 
treatment was re-administered.

TABLE 1. Consecutive Data on Follow-up of Laboratory Parameters

Baseline 2nd month 4th month

Laboratory 
parameter 
(reference range) Mean (SD) Range Mean (SD) Range P1a Mean (SD) Range P2b P3c

ALT (<35 U/L) 19.52 
(26.56)

4–52 21.14 
(16.11)

3–169 .311 19.59  
(14.79)

2–167 .311 .311

AST (>35 U/L) 16.81 
(5.41)

4–29 22.10  
(19.22)

7–364 <.001 21.09  
(9.87)

5–135 <.001 .637

GGT (>40 U/L) 15.89      
(8)

7–89 19.59  
(11.83)

5–124 <.001 18.77  
(11.74)

7–182 <.001 .212

CK (<145 U/L) 95.31 
(74.53)

22–748 132.37 
(616.36) 

19–12,310 .304 104.29 
(207.47)

17–
3927

.304 .304

LDL-C 
(<130 mg/dL)

107.76 
(27.44)

56–226 125.51 
(29.44)

31–226 <.001 124.54 
(29.86)

50–280 <.001 .741

TG (<150 mg/dL) 93.8 
(57.46)

15–408 125.04 
(81.15)

29–689 <.001 134.42 
(94.32)

23–835 <.001 .013

Abbreviations: ALT, alanine transaminase; AST, aspartate transaminase; CK, creatinine kinase; GGT, γ-glutamyltransferase; LDL-C, low-
density lipoprotein cholesterol; TG, triglyceride.
aP1=P value between baseline and 2nd month. P<.05 is statistically significant. 
bP2=P value between baseline and 4th month. 
cP3=P value between 2nd and 4th months. 
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The patient who developed grade 4 AST elevation (364 
U/L) experienced fatigue and myalgia. He had done vigorous 
exercise up to 2 days before the test and also had a grade 4 CK 
elevation (12,310 U/L). He was thought to have isotretinoin-
related rhabdomyolysis. His treatment was discontinued, and 
he was advised to hydrate and rest. Treatment was re-started 
after 2 weeks. With frequent laboratory monitoring and 
avoidance of vigorous physical activity, the patient completed 

the remaining course of isotretinoin without any laboratory 
abnormalities or symptoms. 

Creatinine kinase abnormalities in the second and 
fourth months compared with baseline were not statis-
tically significant. The patients with grade 3 or higher 
CK elevations, except for the case with rhabdomyolysis, 
had no clinical signs or other characteristic laboratory 
findings of rhabdomyolysis.
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FIGURE 1. A, Changes in the mean alanine transaminase (ALT), aspartate transaminase (AST), and γ-glutamyltransferase (GGT) levels during the 
isotretinoin treatment period. B, Changes in the mean low-density lipoprotein cholesterol (LDL-C) and triglyceride (TG) levels during the isotreti-
noin treatment period. 
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TABLE 2. Distribution of Abnormal Laboratory Measurements During Treatment (N=415) 

Laboratory 
parameter Baseline, n (%) 2nd month, n (%) P1a 4th month, n (%) P2b P3c

ALT 28 (6.7) 46 (11.1) .017 41 (9.9) .050 .297

AST 1 (0.2) 25 (6.0) .0002 16 (3.9) .0003 .087

GGT 5 (1.2) 14 (3.4) .018 14 (3.4) .018 1.000

CK 51 (12.3) 43 (10.4) .208 51 (12.3) 1.000 .208

LDL-C 86 (20.7) 183 (44.1) .0002 166 (40.0) .0002 .181

TG 49 (11.8) 99 (23.9) .0002 113 (27.2) .0002 .174

Abbreviations: ALT, alanine transaminase; AST, aspartate transaminase; CK, creatinine kinase; GGT, γ-glutamyltransferase; LDL-C, low-
density lipoprotein cholesterol; TG, triglyceride.
aP1=P value between baseline and 2nd month. t Test for 2 dependent proportions. 
bP2=P value between baseline and 4th month. 
cP3=P value between 2nd and 4th months. 
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FIGURE 2. Distribution of abnormal laboratory values by the percentage of patients included in the study (N=415). ALT indicates alanine 
transaminase; AST, aspartate transaminase; CK, creatinine kinase; GGT, γ-glutamyltransferase; LDL-C, low-density lipoprotein cholesterol; 
TG, triglyceride.
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Hypercholesterolemia (LDL-C ≥130 mg/dL) occurred 
most frequently, with a maximum of 280 mg/dL in  
1 patient (in the fourth month) and less than 250 mg/dL  
in all other patients. Hypercholesterolemia occurred in 
183 (44.1%) patients in the second month and in 166 
(40.0%) patients in the fourth month. However, base-
line abnormalities also were frequent (86 [20.7%]), and 
hypercholesterolemia persisted in the second and fourth 
months in all of these patients. 

It was observed that the patients with TG abnormali-
ties increased continuously in the second (99 [23.9%]) 
and fourth (113 [27.2%]) months compared with baseline 
(49 [11.8%]). Grade 3 TG elevations were observed in 
2.2% of patients (n=9; 5 patients in the second month,  
4 patients in the fourth month) during treatment compared 
with baseline, and all patients had grade 1 or 2 hypertri-
glyceridemia at baseline. Of the patients with grade 3 TG 
elevation, 3 patients in the second month and 2 patients 
in the fourth month were obese at baseline. No grade 4 
TG elevations were observed. Complications related to 
hyperlipidemia, such as pancreatitis, were observed in  
1 patient. No patient terminated treatment because of 
lipid abnormalities. The treatment of our patients with 
major hypercholesterolemia and/or grade 3 hypertriglyc-
eridemia was interrupted. The hyperlipidemia of these 
patients was controlled by a low-fat diet and a short-term 
dose reduction.

Relationship Between Total Cumulative Dose and 
Laboratory Parameters—The relationships between the 
total cumulative dose and changes up to the fourth month 
are presented in Table 3. As the total dose increased, the 
changes in TG and LDL-C levels significantly increased in 
the fourth month (both P=.001). However, the degree of 
these relationships was weak. No significant correlation 
was found between the periodic changes of other labora-
tory parameters and the total dose.

Comment
The parameters followed in our study show that TG lev-
els tend to increase continuously from baseline during 
isotretinoin treatment, while ALT, AST, GGT, and LDL-C 
levels increase in the second month and decrease at  
4 months. Although this same trend occurs with CK 
levels, the change was not statistically significant. The  
most common laboratory abnormality in our study was 
hyperlipidemia. Levels of LDL-C and TG were both found 
to be statistically elevated in the second and fourth months 
of treatment compared with baseline. Parthasarathy et al3 
reported that obesity had an important role in the 
increase of lipid levels in patients using isotretinoin at 
baseline. In our study, 5 of 9 patients (55.6%) with grade 3 
TG elevation were obese, which supports the theory that 
obesity plays an important role in the increase in lipid 
levels. Up-to-date laboratory follow-up of lipids suggests 
that there is no need to follow up serum lipids after the 
second month of treatment. Patients with risk factors for 
hyperlipidemia, such as abdominal obesity and familial 

hyperlipidemia, do not require further follow-up if there 
is no increase in serum lipids in the first month of treat-
ment.1 The presence of grade 1 or 2 hypertriglyceridemia 
at baseline in all our patients with grade 3 TG elevation 
may suggest that periodic laboratory follow-up during 
isotretinoin treatment is necessary to detect patients with 
grade 3 and higher TG levels. 

The lack of knowledge of other risk factors (eg, famil-
ial hyperlipidemia, insulin resistance) for hyperlipidemia 
in all patients at baseline may be a limitation of our study. 
Although hypercholesterolemia persisted in the follow-up 
of our patients with initial LDL-C abnormalities, hyper-
cholesterolemia over 250 mg/dL was very rare (1 patient). 
Possible complications associated with serum lipid abnor-
malities are pancreatitis and metabolic syndrome.4 In our 
study, none of the patients with lipid abnormalities had 
any relevant clinical sequelae. The dose-dependent eleva-
tion of the changes in LDL-C and TG (Table 3) may be 
important to predict the significant elevation of lipids 
and the associated complications in patients with a high 
total cumulative dose target that may require a long treat-
ment duration. However, considering the short follow-up  
periods in our patients, the absence of clinical sequelae 
may be misleading. There are differences in recommen-
dations between the US and European guidelines for 
isotretinoin dosage. Although the US guidelines recom-
mend a total cumulative dose target, the European guide-
lines recommend low-dose isotretinoin daily for at least  
6 months instead of a cumulative dose.5,6 The relationship 
between change in lipids and total cumulative dose in 
our study may not be similar in patients treated with the  

TABLE 3. Relationship Between Total 
Cumulative Dose and the Changes in 
Laboratory Parameters From Baseline to 
Fourth Month

Total cumulative dose

Laboratory 
parameter r P

ALT .047 .338

AST .036 .470

GGT −.013 .792

CK −.067 .170

LDL-C .159 .001

TG .167 .001

Abbreviations: ALT, alanine transaminase; AST, aspartate  
transaminase; CK, creatinine kinase; GGT, γ-glutamyltransferase; 
LDL-C, low-density lipoprotein cholesterol; TG, triglyceride.
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dosing regimen recommended by the European guide-
lines, as our patients received a total cumulative dose 
instead of a daily low-dose isotretinoin regimen, unlike 
the European guidelines.5

Most liver transaminase abnormalities were detected 
in the second month. Abnormalities in GGT were seen in 
the second month and remained elevated at the next fol-
low-up. However, clinically important grade 3 transami-
nase and GGT elevations were rare. It has been reported 
that GGT levels are more specific than transaminases in 
measuring hepatotoxicity.7 The fact that our patient with 
hepatotoxicity had a grade 3 GGT elevation in addition to 
grade 3 transaminase elevations supports that GGT eleva-
tion is more specific than transaminase levels in measuring 
hepatotoxicity. When these parameters were rechecked in 
our patients with grade 3 transaminase elevations, except 
in the case of hepatotoxicity, transaminase elevations 
did not recur, and GGT elevations did not accompany 
elevated transaminases, which suggested that trans-
aminases may be elevated due to an extrahepatic origin  
(eg, hemolysis, exercise).

Rhabdomyolysis secondary to isotretinoin is  
rare in the literature of acne studies. In addition to  
clinical findings such as myalgia and fatigue, increased 
CK and abnormal liver enzymes, specifically AST, sug-
gest the development of rhabdomyolysis.8 Our patient 
who developed rhabdomyolysis also had a recent  
history of vigorous exercise, grade 4 CK, and AST eleva-
tions. Other patients with isolated grade 3 CK elevations 
were informed about possible clinical signs of rhabdo-
myolysis, and they were able to complete their courses  
without any incident. According to a study by Landau et al,9 
isotretinoin-associated hyperCKemia has been reported 
as benign. Similarly, our study found that isolated CK  
elevation during isotretinoin treatment may be mislead-
ing as a sign of rhabdomyolysis. Instead, CK monitoring 
may be more appropriate and cost-effective in patients 
with suspected clinical signs of rhabdomyolysis or  
in those with major elevations in transaminases, espe-
cially AST. 

Conclusion
According to our study, hyperlipidemia was the most 
common complication in acne patients using isotreti-
noin. It may be appropriate to monitor the TG level at 
2-month intervals in patients with grade 1 or 2 TG eleva-
tion at baseline to detect the possible risk for developing 
grade 3 hyperlipidemia. Periodic monitoring of LDL-C 
and TG levels may be appropriate, especially in patients 
who require a high total cumulative dose of isotretinoin. 
Clinically important liver enzyme abnormalities were rare 
in our study. Our findings support the idea that routine 
monthly monitoring of normal laboratory parameters is 
unnecessary and wasteful. Additionally, periodic moni-
toring of abnormal laboratory parameters should be con-
sidered on an individual basis.
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