
 175 

 

Research Article / Araştırma Makalesi 

doi: 10.18678/dtfd.775966 

 Duzce Med J, 2020;22(3):175-179 

 Düzce Tıp Fak Derg, 2020;22(3):175-179 

 

 

 

The Effect of Fingolimod (FTY720) Treatment on Liver Enzyme Levels in 

Relapsing-Remitting Multiple Sclerosis Patients 

 

Fingolimod (FTY720) Tedavisinin Relapsing-Remitting Multipl Skleroz Hastalarında Karaciğer 

Enzim Düzeylerine Etkisi 

 

 

Duygu TAP1 
 0000-0002-8004-7970 

Menderes Yusuf TERZİ1,2 
 0000-0001-8478-0451 

Taşkın DUMAN3 
 0000-0002-6552-4193 

ABSTRACT 

Aim: Multiple sclerosis (MS) is a chronic inflammatory pathology affecting the central 

nervous system. Many therapeutic options have been approved against MS until today. In this 

study, it was aimed to investigate the effect of fingolimod treatment (FT) on the liver enzyme 

levels of relapsing-remitting multiple sclerosis (RRMS) patients. 

Material and Methods: Body mass index, FT (0.5 mg/day) duration, and liver enzyme 

(alanine aminotransferase, ALT; gamma glutamyl transferase, GGT) levels of 102 RRMS 

patients (66 female, 36 male, mean age was 40.9±10.9 years) were gathered from polyclinic 

records retrospectively. 

Results: The FT duration of MS patients was between 0.5 and 6 years. Increased ALT and 

GGT levels were detected in RRMS patients after >3 month-long FT. After FT, ALT and GGT 

levels elevated in males almost 2 times higher than in females. It was observed that ALT and 

GGT levels increased by 1.3 and 1.5 times in females, while 1.6 and 1.9 times in males, 

respectively. Of the MS patients with increased transaminases post-FT, 7 (23.3%) males and 

8 (17.4%) females were at upper limit of normal for ALT whereas 9 (34.6%) males and 14 

(32.6%) females as for GGT. Age and FT duration did not affect ALT and GGT levels. 

Conclusion: Overall, FT elevated ALT and GGT levels of RRMS patients. Thus, it is of high 

importance to monitor MS patients throughout FT. So that, we suggest tracking ALT and GGT 

levels during and after FT to prevent possible liver damage or the occurrence of other systemic 

diseases. 
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ÖZ 

Amaç: Multipl skleroz (MS) merkezi sinir sistemini etkileyen kronik inflamatuvar bir 

patolojidir. Günümüze kadar MS’e karşı birçok tedavi seçeneği onaylanmıştır. Bu çalışmada, 

fingolimod tedavisinin (FT) relapsing-remitting multipl skleroz (RRMS) hastalarının karaciğer 

enzim düzeylerine etkisinin araştırılması amaçlanmıştır. 

Gereç ve Yöntemler: Yüz iki RRMS hastasının (66 kadın, 36 erkek, ortalama yaş 40,9±10,9 

yıl) vücut kitle indeksi, FT (0,5 mg/gün) süreleri ve karaciğer enzim (alanin aminotransferaz, 

ALT; gama glutamil transferaz, GGT) seviyeleri poliklinik kayıtlarından geriye dönük olarak 

incelendi. 

Bulgular: MS hastalarının FT süresi 0,5 ile 6 yıl arasındaydı. Üç ay ve daha fazla FT süresi 

olan RRMS hastalarında ALT ve GGT seviyelerinin arttığı tespit edildi. FT sonrası, ALT ve 

GGT seviyeleri erkeklerde kadınlara kıyasla yaklaşık olarak 2 kat daha yüksekti. Kadınlarda 

ALT ve GGT seviyelerinin sırasıyla 1,3 ve 1,5 kat, erkeklerde ise bu seviyelerin 1,6 ve 1,9 kat 

arttığı görüldü. FT sonrası transaminaz seviyesi artan MS hastalarından 9 (%34,6) erkek ve 14 

(%32,6) kadın GGT için normalin üst seviyesindeyken, 7 (%23,3) erkek ve 8 (%17,4) kadın 

ALT için normalin üst seviyesindeydi. Yaş ve FT süresi, ALT ve GGT seviyelerini 

etkilemiyordu. 

Sonuç: Sonuç olarak, FT RRMS hastalarının ALT ve GGT seviyelerini yükseltmiştir. Bundan 

dolayı, MS hastalarının FT süresince takibi oldukça önemlidir. Bu yüzden, MS hastalarında 

olası karaciğer hasarı ya da diğer sistemik hastalıkların önlenmesi için FT sırasında ve 

sonrasında ALT ve GGT seviyelerinin takip edilmesini öneriyoruz. 

Anahtar kelimeler: Relapsing-remitting multipl skleroz; fingolimod, karaciğer enzimi; ALT; 

GGT. 
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INTRODUCTION 

Multiple sclerosis (MS) is a central nervous system (CNS) 

disease characterized by inflammation, demyelination, and 

neurodegeneration (1). Several medications that change the 

course of MS have been identified since the discovery of the 

disease. But today, despite great advances in MS therapy, 

we are still not at the desired point regarding a long-lasting 

cure. Fingolimod is the first oral medication approved by the 

United States Food and Drug Administration to attenuate 

seizures and disability rates in relapsing-remitting multiple 

sclerosis (RRMS) type (2). Fingolimod acts as a modulator 

of sphingosine-1-phosphate (S1P) that is found in immune 

system cells (3). S1P is involved in several biological 

processes via interacting with G-protein-coupled S1P 

receptor. In the immune system, S1P activates lymphocytes 

by binding to their S1P receptors and also blocks their 

release from lymph nodes (4-6). Eventually, autoreactive B 

and T lymphocytes are blocked to reach to CNS and cause 

inflammation (7). 

Although the effectiveness and reliability of fingolimod 

treatment (FT) against MS have been shown previously 

(8,9), there are also side effects of this immunomodulatory 

drug such as altered liver enzyme levels (10). In previous 

studies comparing the effect of fingolimod with placebo, 

0.5 mg/day FT caused asymptomatic increases in liver 

transaminase levels of the patients with 7-8% of MS 

patients having 3-fold and 2-4% having 5-fold higher 

levels than the upper limits of normal (ULN). These 

increments in liver enzyme levels were observed ~3-4 

months  after  the  start  of  FT  and  reduced  to  within 

normal limits (WNL) ~2-3 months after the cessation of 

FT (11-13). 

It is of pivotal importance to know and monitor the side 

effects of fingolimod as an immunosuppressive drug in 

MS therapy. It has been previously well documented by 

“Central and East European (CEE) MS Expert Group” that 

3 to 4 months of FT caused asymptomatic elevations in 

liver enzyme levels (14). On the other hand, the 

asymptomatic elevations in liver transaminases can highly 

vary depending on the studied population (15,16). In this 

context, the aim of this retrospective study was to analyze 

alanine aminotransferase (ALT) and gamma-glutamyl 

transferase (GGT) liver enzyme levels before and after FT 

in RRMS patients. 

 

MATERIAL AND METHODS 

Patients 

Permission for this study was obtained from Non-invasive 

Clinical Studies Ethical Committee in Hatay Mustafa 

Kemal University (02/18, 17/01/2019). 102 patients, who 

were 18-65 year-old, diagnosed with RRMS based on the 

McDonald 2017 criteria (17), and started their first FT in 

Hatay Mustafa Kemal University Medical Faculty 

Research Hospital Neurology Polyclinic between 2013-

2019 were included in this retrospective study. MS 

patients medicated with anti-inflammatory drugs or who 

had  any  disease  or  disease  history  affecting  liver 

enzyme levels such as chronic liver disease, chronic 

inflammatory disease, and cancer were excluded from the 

study (Figure 1). 

Data Collection 

We collected the medical records of RRMS patients 

including age, sex, FT (0.5 mg/day) duration, body mass  

 

index (BMI), and ALT and GGT levels before and at least 

3 months after FT (the first measurements post-FT) by 

retrospective inquiry of the clinical patient database of the 

Neurology Polyclinic in the Research Hospital of Hatay 

Mustafa Kemal University. The following reference 

ranges of Hatay Mustafa Kemal University Research 

Hospital were used for liver enzyme parameters in this 

study: For ALT levels, 10-49 U/L WNL and >49 U/L ULN 

in males and females; for GGT levels, 9-36 U/L WNL and 

>36 U/L ULN in females and 12-64 U/L WNL and >64 

U/L ULN in males. 

Statistical Analysis 

The normal distribution of the variables was assessed 

using Kolmogorov-Smirnov test. We used non-parametric 

tests since our data did not exhibit normal distribution. The 

data were expressed as mean±standard deviation (SD) and 

median (with interquartile range and minimum-maximum 

values) for continuous variables, and as percentage for 

categorical variables. Wilcoxon signed-rank test was used 

to compare the liver enzyme levels before and after FT. 

Spearman’s correlation test was used to analyze any 

association of liver enzyme levels with age and FT 

duration. A p value of less than 0.05 was accepted as 

statistically significant. All statistical analyses were 

performed using SPSS v.22.0 statistical package. 

 

RESULTS 

The baseline characteristics of the RRMS patients are 

shown in Table 1. Of the 102 RRMS patients included in 

the present study, 66 (64.7%) were female and 36 (35.3%) 

were male. The mean age of MS patients, who were 

between 18 and 63 years old, was 40.9±10.9, 42.4±10.8 for 

female and 38.1±10.8 for male patients. There was no 

significant difference between the mean ages of males and 

females (p=0.054). The FT duration of MS patients in our 

study was between 0.5 and 6 years, and the mean FT 

duration was 1.5±1.2 years. 

We observed that the ALT and GGT levels of MS patients 

increased significantly after FT compared to before FT 

(p<0.001, Figure 2, Table 2). 

 

 

 

 
Figure 1. CONSORT flow diagram indicating the 

inclusion/exclusion criteria of RRMS patients 



Tap et al. Fingolimod Affects ALT/GGT Levels in RRMS 

 

 177 

 

Table 1. Baseline characteristics of RRMS patients 
Gender, n (%) 

     Female 

     Male 

 

66 (64.7) 

36 (35.3) 

Age (year), mean±SD 

     General 

     Female 

     Male 

 

40.9±10.9 

42.4±10.8 

38.1±10.8 

BMI (kg/m2), mean±SD 

     General 

     Female 

     Male 

 

26.8±3.3 

27.4±2.6 

23.1±1.8 

FT period (year), mean±SD 1.5±1.2 

RRMS: relapsing-remitting multiple sclerosis, SD: standard deviation, BMI: body 

mass index, FT: fingolimod treatment 

Of the MS patients with increased ALT levels, 38 (82.6%) 

of females were WNL and 8 (17.4%) of them exceeded 

ULN, while 23 (76.7%) of males were WNL and 7 (23.3%) 

of them exceeded ULN. From the MS patients with 

increased GGT levels, 29 (67.4%) of females were WNL 

and 14 (32.6%) of them exceeded ULN while 17 (65.4%) 

of males were WNL and 9 (34.6%) of them exceeded 

ULN. 

There was no significant correlation of increased liver 

ALT and GGT levels with the age (r=-0.068, p=0.559 for 

ALT, and r=-0.020, p=0.869 for GGT) or with the FT 

duration (r=-0.129, p=0.268 for ALT, and r=0.122, 

p=0.316 for GGT). 

 
 

 

Table 2. ALT/GGT levels in general and in female and male RRMS patients pre- and post-FT 

 
Pre-FT Post-FT 

p 
Mean±SD Median (IQR) [Min-Max] Mean±SD Median (IQR) [Min-Max] 

ALT 

(U/L) 

General (n=102) 23.02±12.13 20 (12) [7-73] 32.75±21.36 25.5 (22) [10-276] <0.001 

Female (n=66) 21.61±11.10 19 (12) [9-73] 28.18±17.77 23.5 (16) [10-90] <0.001 

Male (n=36) 25.61±13.62 20 (13) [7-66] 41.11±24.87 34 (27) [13-127] <0.001 

GGT 

(U/L) 

General (n=102) 23.46±22.39 16.5 (17) [4-150] 39.48±45.10 23 (32) [3-235] <0.001 

Female (n=66) 20.98±23.31 14 (10) [4-150] 31.48±38.15 18 (23) [3-227] <0.001 

Male (n=36) 28.00±20.12 23.5 (21) [8-93] 54.14±53.15 30.5 (46) [9-235] <0.001 

ALT: alanine aminotransferase, GGT: gamma-glutamyl transferase, RRMS: relapsing-remitting multiple sclerosis, FT: fingolimod treatment, SD: standard deviation, IQR: interquartile range 
 

 

 

 
 

Figure 2. Liver enzyme levels before and after FT in RRMS 

patients, a) ALT, b) GGT, *: p<0.001, FT: fingolimod treatment, 

RRMS: relapsing-remitting multiple sclerosis, ALT: alanine 

aminotransferase, GGT: gamma-glutamyl transferase 

 

 

DISCUSSION 

FT, despite well-tolerated in MS patients, has several side 

effects including macular edema, lymphopenia, 

hypertension and more commonly increased liver enzymes 

(6,18,19). In the present study, we retrospectively 

evaluated the effect of FT on liver enzyme levels (ALT and 

GGT) in RRMS patients and observed that both ALT and 

GGT were increased in the patients. 

The effects of FT on liver enzyme levels of MS patients 

have been shown in previous studies. In a study conducted 

with Japanese RRMS patients, the increase in enzyme 

levels was the most common side effect of 0.5 mg/day FT 

for 12 months (20). In the same study, it was also observed 

that ALT and AST levels of MS patients reached peak 

levels at 3 months of FT while GGT levels peaked after 6.5 

months of FT and in the patients with persistently high 

enzyme levels FT was withdrawn. In another study with 

122 RRMS patients that evaluated the effectiveness and 

reliability of FT, ALT and GGT levels in ~25% of MS 

patients increased significantly (21). In the present study, 

we also compared the liver enzyme levels of RRMS 

patients before and after FT and observed, as consistent 

with the previous studies, that ALT and GGT levels 

elevated significantly with FT compared to the baseline. 

It has been reported that ALT and AST levels can change 

significantly among different populations (15,16). Despite 

limited studies concerning confounder effects of 

demographic features on liver enzyme levels after FT, in 

general, increased ALT levels were observed 15% more 

frequently in male patients than in females (22,23). 

Besides, other studies investigating the effect of 

fingolimod on MS patients reported that the patients with 

increased liver enzymes mostly consisted of males (24,25). 

Similarly, we also observed that ALT levels after FT 

increased significantly in 80.5% of males while this ratio 

was 68.1% in females. As to GGT levels, FT led to 

elevations in ~64% of both males and females. We also 

detected that ALT and GGT levels after FT in males were 

~1.4 and 1.7 times higher respectively than in females. 

Among female MS patients, the mean ALT and GGT 

levels after FT were ~1.3 and 1.5 times higher respectively 

than before FT, while among male MS patients, the mean 

ALT and GGT levels after FT were ~1.6 and 1.9 times 

higher respectively than before FT. In a controlled study 

conducted in 358 RRMS patients, ALT levels showed a 

dose-dependent elevation after FT and increased in 29 

patients, exceeded ULN in 25 patients by 3-fold and 5-fold 

in 8 patients (12). In a similar study conducted in Latin 

American RRMS patients, ALT levels after FT reached 3-

, 5-, and 10-times of ULN (26). In parallel with previous 

studies, we noticed that 23.4% and 34.6% of male MS 
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patients exceeded ULN of ALT and GGT levels 

respectively, whereas 17.9% and 32.6% of female MS 

patients exceeded ULN of ALT and GGT levels 

respectively. A previous report underlined that monitoring 

liver enzymes during/after FT is important to sustain a 

functional liver. Based on this report by the CEE MS 

Expert Group, liver transaminases should be screened 

periodically (i.e. at moth 1, 3, 6 post-FT) and FT should be 

discontinued if the liver enzyme levels exceed five times 

ULN, which should normally return to baseline levels 

within two months, to prevent hepatic failure (14). 

Furthermore, owing to its prominent anti-inflammatory 

and neuroprotective effects, FT was also utilized as a 

treatment option in other neurodegenerative and/or 

neuroinflammatory disease models such as schizophrenia, 

optic neuritis, Alzheimer’s disease, Parkinson’s disease, 

epilepsy, etc. (6,27). In a phase-II trial study testing the 

safety and efficacy of FT on amyotrophic lateral sclerosis 

(ALS) patients, fingolimod was reported to be well-

tolerated in ALS patients and caused no similar side effects 

like in MS patients (28). 

As to our knowledge, there is no study in the literature 

analyzing the correlation of increased levels of liver 

enzymes with the age of MS patients and FT duration. In 

the present study, there was no significant correlation of 

increased ALT and GGT levels with the age of RRMS 

patients or FT duration. 

 

CONCLUSION 

The present study confirmed that FT caused significant 

elevations in ALT and GGT levels of RRMS patients. For 

this reason, we suggest that ALT and GGT levels should 

be followed routinely during and after FT to prevent 

probable liver failures. 

Study Limitations 

In the present study, we included routinely analyzed liver 

enzyme levels in our polyclinic, i.e. ALT and GGT but not 

AST. 
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