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INTRODUCTION 

Methotrexate is the most commonly used conventional 

systemic medication in the treatment of psoriasis, and it 

is still considered a first-line treatment in moderate to 

severe cases, both in monotherapy and in combination 

with other drugs. Rather than clinical trials or controlled 

prospective studies, the evidence supporting the use of 

MTX in moderate to severe psoriasis is based on 

retrospective investigations and more than 50 years of 

clinical experience.
[1]

 Even though there has been a lot of 

study on the use of MTX in psoriasis, there is still debate 

over the manner of administration (subcutaneous vs. 

oral), the initial dose and escalation, and the influence of 

folic acid supplements on tolerability. The biggest 

drawback of MTX therapy for psoriasis is hepatotoxicity. 

The incidence of liver toxicity, particularly liver fibrosis, 

varies substantially depending on the underlying risk 

factors. Although liver biopsy is the gold standard for 

finding histological abnormalities, it is limited in clinical 

use due to its invasive nature.
[2] 

 

Methotrexate is an antimetabolite derivative of folic acid. 

After oral administration, it is absorbed from the 

gastrointestinal system, with 30 to 90% bioavailability. 

Parenteral dosing of MTX may increase its 

bioavailability. After oral treatment, the maximum blood 

concentration is obtained in 1-2 hours, whereas 

intramuscular injection takes 30-60 minutes. Because the 

liver metabolizes only a small fraction of MTX (10%) 

and the kidney is the principal route of elimination, acute 

renal insufficiency demands dosage adjustments to 

reduce MTX toxicity. 
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ABSTRACT 

Introduction: Methotrexate (MTX) induces hepatic fibrosis in psoriasis patients who take the medicine for a long 

period. Patients are currently monitored for MTX-induced hepatic fibrosis by performing a liver biopsy, which is 

risky and time-consuming for the patient, or by monitoring plasma procollagen type III amino peptide (PIIINP), 

which is unconvincing. The objective of this study was to find new non-invasive biomarkers that may be used to 

monitor psoriasis patients for MTX-induced hepatic fibrosis & serum liver fibrosis test (Hepascore & Fibrotest 

score) might predict the risk of adverse liver-related outcomes and mortality. Methods: A relevant article search 

was done using search terms like methotrexate ADR, clinical application on routine monitoring in clinical practice 

& Methotrexate used in psoriasis patients & Monitoring of hepatotoxicity in psoriasis patients (Drug-induced liver 

injury) on Google Scholar, PubMed, Medline, Cochrane library. Results: When MTX is combined with folic acid, 

its efficacy is reduced while its tolerance is increased. Because the incidence of hepatic fibrosis varies so widely in 

the literature, it is impossible to quantify the risk of hepatic fibrosis. Type 2 diabetes and obesity were found to be 

linked to a higher incidence of liver fibrosis. Hepatitis B and C, and alcohol usage, were linked to a slightly higher 

but non-significant incidence of liver fibrosis. The most widely validated approach for monitoring liver fibrosis 

was Procollagen III for detection of hepatic fibrosis dosage, which had a sensitivity of 77.3 percent and a 

specificity of 91.5 percent. Conclusions: As a conclusion, we believe that the chance of developing advanced 

hepatic fibrosis while taking methotrexate for psoriasis is low in low-risk people, and that methotrexate is not the 

cause of the increasing liver disease. Psoriatic patients are inclined to acquire NAFLD by nature, and even more so 

when risk factors are present, so all patients should be tested for risk factors and the presence of NAFLD before 

beginning treatment. Hepascore monitoring in long-term MTX users could be an effective management technique 

for detecting liver fibrosis progression. The link between a higher Hepascore and all-cause mortality needs to be 

investigated further. 
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Contraindication & Adverse effect of Methotrexate in 

psoriasis patients 

(a) Because of the teratogenic effect of MTX, it should 

not be used during pregnancy. 

(b) Acute leukopenia, anemia, or thrombocytopenia. 

 

In some circumstances, MTX may not be an appropriate 

treatment for psoriasis. As a consequence, MTX should 

be avoided by patients who suffer from
[3]

: - 

 An excessive alcohol intake is discouraged, with 

recommendations ranging from the outright 

prohibition to no more than two drinks per day to 

avoid liver damage. 

 Active infectious disorders, particularly chronic 

infections like (HIV infection or active untreated 

tuberculosis) 

 Kidneys are the predominant excretion route for 

MTX (85%) 

 Diabetes mellitus 

 Recently administered vaccination, particularly (live 

vaccines). 

 Obesity, characterized as a BMI of 30 or higher 

 

The most frequent early adverse effects of methotrexate 

are gastrointestinal symptoms including nausea (8 

percent) and anorexia. Other adverse effects include 

abnormal liver function tests (LFTs) (25%) and 

hematological (11%) effects, as well as teratogenic, 

abortifacient, and pulmonary consequences (1 percent).
[4]

 

 

Efficacy of Methotrexate 

After non-steroidal anti-inflammatory medicines, 

methotrexate is one of the most widely utilized drugs in 

Psoriatic Arthritis. Methotrexate's substantial use in 

Psoriatic Arthritis is partially related to its proven 

efficacy in decreasing RA synovitis and improving 

psoriasis. The evidence for MTX's efficacy in Psoriatic 

Arthritis has been limited in clinical trials. Despite the 

lack of evidence, methotrexate remains the conventional 

DMARD of choice in Psoriatic Arthritis. The 

pharmacological activity of MTX interacts with DNA 

strands and suppresses the immune system, delaying the 

buildup of dead skin cells significantly. MTX is given 

orally in a single weekly dose or three doses separated by 

12 hours. Concomitant supplementation with folic acid 

(a B vitamin) is also possible. Effects on the disease 

could be seen within a few weeks after starting 

treatment, as the condition of the skin begins to improve, 

with full improvement occurring in 2–3 months. To 

entirely clear the condition, possible persisting plaques 

may be treated with topical application of another 

specialized medicine or UVB/PUVA phototherapy. This 

is also indicated when the MTX dose needs to be 

reduced due to toxicity; it can also be used with other 

medications, such as a retinoid. As a result of possible 

damage to the hepatic and renal functions, as well as a 

decrease in the body's capacity to generate white and red 

blood cells and platelets, patients using MTX need to be 

closely monitored with chest X-rays, regular blood tests, 

or a liver biopsy for more definite results. It's also worth 

noting that the intracellular buildup of MTX and certain 

metabolites depletes the folate reserve. Adverse effect 

risk may be dose-dependent or vary depending on the 

route of administration (parenteral administration has a 

lower risk). However, caution should be exercised 

because doses less than 15 mg/week may be inefficient 

in terms of illness control.
[5] 

 

Methotrexate Therapy Toxicity 

There has been a lot of research done on the adverse 

effects of MTX treatment in psoriasis and Psoriasis-

Arthritis. Despite a good benefit-to-toxicity ratio when 

compared to other treatments and immunosuppressive 

medications used to treat these illnesses, up to 50% of 

patients have at least one adverse drug response during 

treatment, and up to 30% of patients on long-term 

therapy discontinue taking the drug.
[6]

  

 

Methotrexate associated with hepatotoxicity 

Long-term low-dose of methotrexate treatment is known 

to induce liver damage, which can vary from basic liver 

enzyme increase to fatty liver, fibrosis, and finally 

cirrhosis. Recently, it was shown that methotrexate-

induced liver damage is clinically and 

histopathologically comparable to NAFLD (Non-

Alcoholic Fatty Liver Disease) and that higher 

cumulative doses or the presence of risk factors increase 

the development of NASH (Non- alcoholic 

steatohepatitis). However, if patients are carefully chosen 

and monitored for the development of liver fibrosis and 

cirrhosis, which are neither common nor severe, 

methotrexate can be administered safely and successfully 

for long-term therapy.
[7,8]

 Because conventional 

indicators for liver injury, such as plasma alanine 

aminotransferase (ALT), might transiently increase in 

individuals treated with MTX even without the incidence 

of liver injury, monitoring psoriasis patients for MTX-

induced hepatic fibrosis is complicated. Less dangerous 

approaches, such as monitoring plasma procollagen type 

III amino peptide (PIIINP), are becoming more popular, 

but this marker isn't always accurate in predicting hepatic 

fibrosis in psoriasis patients.
[9]

 As a result, research has 

concentrated on identifying new biomarkers for MTX-

induced hepatic fibrosis, leading to the discovery of a 

variety of prospective plasma biomarkers such as tissue-

inhibitor of metalloprotease-1 (TIMP-1), laminin, 

haptoglobin, and matrix metalloproteinase-1 (MMP-

2).
[10]

 In addition to plasma biomarkers, physical 

approaches such as the Fibroscan value and indirect 

multi-test algorithms such as the Fibrotest score <7.1 

kPa (average normal value is 5.3 kPa). The fibrosis score 

is a metric that assesses the stiffness of the liver, which is 

a sign of scarring: - 

 A fibrosis score of F0 to F1 (2 to 7 kPa) indicates 

that the liver has little or no scarring. 

 F2 fibrosis score (7.5 to 10 kPa) fibrosis implies 

moderate scarring that has migrated outside of the 

liver. 
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 F3 fibrosis score (10 to 14 kPa) implies extensive 

scarring that has spread and disrupted normal blood 

flow. 

 A fibrosis score of F4 (14 kPa or greater) indicates 

late-stage scarring or cirrhosis, with permanent 

scarring and irreparable damage. 

 

The duration of MTX use and cumulative dose of MTX 

did not vary significantly between individuals with a 

Hepascore of <0.84 and those without a Hepascore of 

≥0.84. The rate of MTX cessation due to a liver cause 

was higher in the Hepascore ≥0.84 group.
[11]

 As a 

biomarker for hepatic fibrosis defined according to liver 

specificity and stability within various MTX treatment 

groups, the Fibroscan and serum PIIINP proved to be 

superior to the Hepascore and hyaluronic acid. 

Biomarkers in numerous body fluids, including urine, are 

increasingly being detected using proteomics techniques. 

Urinary biomarkers have the advantage of being a non-

invasive way to follow patients regularly. The 

researchers wanted to see if urine proteins linked to 

MTX-induced hepatic fibrosis in psoriasis patients could 

be used as biomarkers. Multiple proteins associated with 

hepatic fibrosis were detected in the urine of psoriasis 

patients who had received a high cumulative dose of 

MTX, which could be utilized as prognostic biomarkers 

in future diagnostics.
[12]

 Protease inhibitors were added 

to the urine samples and centrifuged for 10 minutes at 

3000 g. To avoid several freeze/thaw cycles, the 

supernatant was aliquoted into 1.5 mL polypropylene 

tubes and stored at 80°C. Psoriasis patients were 

involved in the study and were separated into two groups 

depending on their MTX cumulative dose: low 

cumulative dose (1500 mg) and high cumulative dose 

(>1500 mg). Due to an unknown cumulative MTX dose, 

5 urine individuals were removed from analysis after 

sample collection. As confounders of hepatic fibrosis 

and/or steatosis, we included the use of additional 

medications, a high body mass index (BMI), diabetes 

mellitus type 2, and alcohol intake.
[13] 

 

Drug-induced hepatic fibrosis and cirrhosis are dose-

dependent in RA and psoriasis; late effects of MTX 

therapy are more common when certain risk factors are 

present. Psoriasis has been associated with diabetes, 

obesity, decreased renal function, alcohol consumption, 

and substantial pre-MTX alterations on liver biopsy. 

 

The pathogenesis of MTX hepatotoxicity involves MTX-

induced hepatic folate deficiency. Folate 

supplementation thus leads to a significant decrease in 

hepatotoxicity.
[14]

 

 

Diagnostic Tests 

Liver biopsies for monitoring liver functions test for 

patients on Methotrexate therapy 

MTX monitoring in cutaneous psoriasis suggests that if 

there are identified risk factors for hepatic fibrosis, a 

baseline liver biopsy should be done at 2–4 months, 

followed by a cumulative dosage of 1–1.5 g of MTX. 

Liver enzymes and procollagen III amino peptide 

(PIIINP) are evaluated before therapy, and if baseline 

levels are elevated, fibroscan or a modification in 

medication is advised. Alanine aminotransferase (ALT) 

levels are tested one week after therapy begins, then 

every two weeks for the first two months, and finally 

every three months. PIIINP is tested every 6 months, and 

if levels are high when compared to baseline values, the 

testing is repeated within weeks. Unless you have a 

pretreatment PIIINP >8.0 g/L, three abnormalities 

PIIINP levels (>4.2 g/L) in 12 months, or if you have 

increased PIIINP levels above 8.0 g/L in two consecutive 

samples, you should get a liver biopsy. Liver biopsies 

performed on individual patients in the high cumulative 

MTX dose participants revealed Roenigk scores of I and 

II, which are not considered fibrosis. Most patients are 

unlikely to develop MTX-induced hepatic fibrosis, but 

those with greater urine concentrations of the proposed 

biomarkers could be at risk. If this is the case, ITIH4 and 

N-cadherin could be used as early indicators for fibrosis, 

as urinary concentrations were higher in the low 

cumulative MTX dose group. Individuals with 

established MTX-induced hepatic fibrosis, i.e., Roenigk 

score above III, should be included, and urinary 

concentrations of the proposed biomarkers should be 

measured in individual patients. The clinical implications 

of the Roenigk score areas following: -
[15]

 

 Grade 1 or 2 findings are the most common in those 

who get a liver biopsy for MTX monitoring. There 

are no therapeutic modifications that need to be 

made. 

 Grade 3A: maintain MTX treatment, although liver 

biopsy should be done more often (within 6 months, 

instead of a 1.5g cumulative dose) 

 Methotrexate should be stopped in grades 3B and 4. 

 

In addition, patients with elevated urine ITIH4 and N-

cadherin concentrations should be monitored for hepatic 

fibrosis progression over time. In any case, the 

significance of ITIH4, N-cadherin, and the other 

discovered urine proteins as possible biomarkers 

predictive of MTX-induced hepatic fibrosis should be 

evaluated in a prospective trial in which psoriasis 

patients are followed from the beginning of their MTX 

treatment. 

 

Risk factors for methotrexate (MTX)-induced liver 

toxicity
[16]

 

• Metabolic syndrome (obesity, hyperlipidemia, 

hypertension, type 2 diabetes mellitus) 

• Alcohol intake above recommended limits 

• Hepatitis B and C 

• Other hepatotoxic drugs such as non-steroidal anti-

inflammatory drugs 

• Haemochromatosis 

 

Adverse events of liver biopsy 

Abdominal pain within 2 hours after a liver biopsy was 

evident in all to varying extents. In 21 patients, this 

lasted for up to 24 hours. One patient had to be re-



Bindu et al.                                                                     European Journal of Biomedical and Pharmaceutical Sciences 

  

 

www.ejbps.com        │        Vol 9, Issue 4, 2022.         │          ISO 9001:2015 Certified Journal        │ 

 

531 

admitted after a three-day stay due to a major adverse 

event. A repeat abdominal ultrasonography revealed a 

minor capsular hemorrhage that resolved without 

transfusion within 24 hours. According to dermatology 

rules, none of the 11 people with early mild fibrosis had 

their MTX terminated since their symptoms were not 

severe enough. Clinically and via LFT, they were 

followed upon. They were tracked using LFT, as well as 

PIIINP in the case of dermatology patients.
[17]

 

 

 
Fig 1: - Algorithm for methotrexate (MTX) treatment and monitoring of liver toxicity and fibrosis.

[18]
 

 

Conclusion of Liver monitoring in psoriasis patients 
Hepatotoxicity with MTX remains a clinical problem in 

psoriasis patients, and careful monitoring is necessary. 

The algorithm depicted in Fig. 1 is advised, and it is 

emphasized the necessity of recognizing the elevated risk 

of liver fibrosis in at-risk patient groups. Non-invasive 

monitoring of MTX liver damage is now possible 

because of new imaging techniques and biomarkers for 

liver fibrosis. These techniques will reduce the number 

of liver biopsies required during the follow-up of MTX 

patients. Based on their reported significance in hepatic 

fibrosis, the proteins found in urine samples of psoriasis 

patients who had received a high cumulative dose of 

MTX could be non-invasive biomarkers for MTX-

induced liver impairment. To investigate the ability of 

the proposed biomarkers to predict MTX-induced 

hepatic fibrosis, researchers used patients with 

established MTX-induced hepatic fibrosis, several time 

points of sample collection, and synchronization with 

currently used methods to monitor disease 

progression.
[19] 

 

 

Prevention and Management of excessive 

Methotrexate 

There are some factors of MTX-HD administration and 

post-treatment management that are consistent across all 

regimens to avoid MTX toxicity. 

 

Maintaining adequate hydration: -To induce diuresis 

and prevent MTX intratubular precipitation, aggressive 

hydration is required. Most protocols suggest at least 2.5 

to 3.5L/m2 of IV fluid hydration each day, beginning 4 

to 12 hours before the MTX infusion begins. 

 

Maintaining the pH of urine alkaline 

When the pH of MTX and its metabolite 7-OH-MTX 

increases from 5 to 7, the solubility of MTX and its 

metabolite 7-OH-MTX, which is predominant with 

MTX-HD, increase by 20 and 12-fold, respectively. 

When the pH falls below 5.7, MTX and 7-OH-MTX 

precipitate in the renal tubules. In clinical practice, it is 

critical to start the MTX infusion only when the urine pH 

reaches 7.0 and to keep it there until plasma MTX levels 

drop below 0.1 μM. 
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Plasma Monitoring of Methotrexate concentration 
Plasma MTX monitoring is an essential element of a 

high dose of methotrexate therapy. It aimed to determine 

patients who were at the greatest risk of MTX toxicity. 

The levels of MTX should be monitored daily. After 

initiating the MTX infusion, plasma MTX levels are 

routinely tested at 24, 48, and 72 hours. The initial MTX 

measurement for 24-hour infusion regimens may be at 36 

hours. To minimize MTX toxicity, levels should be 

greater than 10 mg/mL after 24 hours, 1 mg/mL after 48 

hours, and 0.15 mg/mL after 72 hours.
[20] 

 

Points of Monitoring parameters of Methotrexate 

therapy
[21]

 

1) Before MTX therapy 

 Complete blood cell counts 

 Serum creatinine 

 Liver function tests: ALT, AST 

 Hepatitis B and C panel 

2) During MTX therapy 

 Repeat blood cell counts and kidney and liver 

function test every 4 to 8 weeks. 

3) Contraindications to MTX therapy 

 Pregnancy 

 Alcoholism 

 

Methotrexate-Related Therapeutic Combinations 

Methotrexate in conjunction with UVB phototherapy 

in the narrowband spectrum 

MTX in combination with narrowband UV-B 

phototherapy (NB-UV-B) (narrowband range from 311 

to 312 nm) UVB phototherapy was formerly provided as 

a broadband source (290 to 320 nm) is more efficacious 

than NB-UV-B alone because it permits for dose and 

exposure reductions. Although the combination of MTX 

and NB-UV-B is theoretically associated with a higher 

risk of nonmelanoma skin cancer, the risk is lower than 

with MTX and psoralen plus UV-A. Long-term 

investigations, on either hand, are recommended.
[22] 

 

The use of MTX in conjunction with biologic therapy 

To prevent the formation of anti-drug antibodies and/or 

to improve the pharmacokinetics of the biologic agent (2 

+ +/B), MTX can be given in combination with 

infliximab or adalimumab ineligible individuals. 

 

Immunogenicity diminishes the therapeutic response to 

TNF inhibitors, especially infliximab and adalimumab. 

Antidrug antibodies reduce the efficacy of TNF blockers, 

according to a recent systematic study. Infliximab 

efficacy is improved by adding low dosages of MTX. In 

both psoriasis and psoriatic arthritis, adding MTX to an 

adalimumab regimen could enhance clinical 

outcomes. Combination therapy with etanercept and 

MTX has an acceptable safety profile and has been 

demonstrated to be more efficacious than etanercept 

alone in patients with moderate to severe psoriasis.
[23] 

 

 

 

MATERIALS AND METHODS 

A relevant article search was done using search terms 

like methotrexate ADR, clinical application on routine 

monitoring in clinical practice & Methotrexate used in 

psoriasis patients & Monitoring of hepatotoxicity in 

psoriasis patients (Drug-induced liver injury) on Google 

Scholar, PubMed, Medline, Cochrane library. All of the 

articles were found and categorized as review articles, 

case studies, double-blind trials, and case reports. After 

reading the title and abstract, they were chosen and the 

complete text was reviewed to assess their content. In 

addition, we conducted a manual search of articles based 

on the references provided in the articles we discovered. 

After that, the data was evaluated and presented in a 

narrative format for each disorder that was utilized as a 

search parameter. 

 

Each article was critically evaluated, and inclusion was 

determined by a consensus of both reviewers based on 

the relevance of the material to the topic. Following data 

extraction, material from the various subsections was 

processed and structured into this narrative evaluation. 

 

RESULTS 

Combining MTX with folic acid may reduce its efficacy 

while increasing its tolerability. The significant diversity 

in the incidence of hepatic fibrosis in the literature makes 

it impossible to quantify the risk of hepatic fibrosis. Type 

2 diabetes and obesity were found to be linked to a 

higher incidence of liver fibrosis. Hepatitis B and C and 

alcohol usage were linked to a slightly higher but non-

significant incidence of liver fibrosis. The most widely 

validated approach for monitoring liver fibrosis was 

Procollagen III for detection of hepatic fibrosis dosage, 

which had a sensitivity of 77.3 percent and a specificity 

of 91.5 percent. Depending on the prevalence of hepatic 

fibrosis, the Positive Predictive Value and Negative 

Predictive Value changed. The Fibrotest and Fibroscan 

have 83 and 50 percent sensitivities, respectively, with 

61 and 88 percent specific characteristics. Abdominal 

pain within 2 hours after a liver biopsy was evident in all 

to varying extents. A repeat abdominal ultrasonography 

revealed a minor capsular hemorrhage that resolved 

without transfusion within 24 hours. According to 

dermatology rules, none of the 11 people with early mild 

fibrosis had their MTX terminated since their symptoms 

were not severe enough. Clinically and via LFT, they 

will be followed upon. They were tracked using LFT, as 

well as PIIINP in the case of dermatology patients. 

 

CONCLUSION 
As a conclusion, we believe that the chance of 

developing advanced hepatic fibrosis while taking 

methotrexate for psoriasis is low in low-risk people, and 

that methotrexate is not the cause of the increasing liver 

disease. Psoriatic patients are inclined to acquire NAFLD 

by nature, and even more so when risk factors are 

present, so all patients should be tested for risk factors 

and the presence of NAFLD before beginning treatment. 

The use of intensive monitoring with serial liver 
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biopsies, as advised by published recommendations, 

should be reconsidered. PIIINP levels can be a useful 

monitoring tool, but further research is needed before 

more solid recommendations can be made about using 

the PIIINP assay to replace liver biopsy in patients taking 

long-term methotrexate. Because MTX can induce a 

variety of side effects, some of which are life-

threatening, it's critical to be aware of them so that the 

drug can be stopped and emergency measures are taken. 

Much close monitoring and adequate prevention can help 

prevent some of these adverse effects. Based on their 

reported significance in hepatic fibrosis, the proteins 

found in urine samples of psoriasis patients who had 

received a high cumulative dose of MTX could be non-

invasive biomarkers for MTX-induced liver impairment. 

To investigate the ability of the proposed biomarkers to 

predict MTX-induced hepatic fibrosis, researchers used 

patients with established MTX-induced hepatic fibrosis, 

several time points of sample collection, and 

synchronization with currently used methods to monitor 

disease progression. Hepascore monitoring in long-term 

MTX users could be an effective management technique 

for detecting liver fibrosis progression. The link between 

a higher Hepascore and all-cause mortality needs to be 

investigated further. 

 

CONFLICTS OF INTERESTS 

No conflicts of interest. 

 

AUTHORS FUNDING 

No fundings. 

 

REFERENCES 

1. Carrascosa JM, de la Cueva P, Ara M, Puig L, 

Bordas X, Carretero G, Ferrándiz L, Sánchez-

Carazo JL, Daudén E, López-Estebaranz JL, Vidal 

D, Herranz P, Jorquera E, Coto-Segura P, Ribera M. 

Methotrexate in Moderate to Severe Psoriasis: 

Review of the Literature and Expert 

Recommendations. Actas Dermosifiliogr, 2016 Apr; 

107(3): 194-206. English, Spanish. doi: 

10.1016/j.ad.2015.10.005. Epub 2015 Nov 21. 

PMID: 26614486. 

2. Montaudié H, Sbidian E, Paul C, Maza A, Gallini A, 

Aractingi S, Aubin F, Bachelez H, Cribier B, Joly P, 

Jullien D, Le Maître M, Misery L, Richard MA, 

Ortonne JP. Methotrexate in psoriasis: a systematic 

review of treatment modalities, incidence, risk 

factors and monitoring of liver toxicity. J Eur Acad 

Dermatol Venereol, 2011 May; 25 Suppl 2: 12-8. 

Doi: 10.1111/j.1468-3083.2011.03991. x. PMID: 

21388454. 

3. Kalb RE, Strober B, Weinstein G, Lebwohl M. 

Methotrexate and psoriasis: 2009 National Psoriasis 

Foundation Consensus Conference. J Am Acad 

Dermatol, 2009 May; 60(5): 824-37. DOI: 

10.1016/j.jaad.2008.11.906. PMID: 19389524. 

4. Negrei C, Boda D. The role of methotrexate in 

psoriatic therapy in the age of biologic and 

biosimilar medication: Therapeutic benefits versus 

toxicology emergencies. An Interdisciplinary 

Approach to Psoriasis, 2017. 

5. Gaies E, Jebabli N. Methotrexate side effects: 

Review article. Journal of Drug Metabolism & 

Toxicology, 2012; 3(4).  

6. Keime-Guibert F, Napolitano M, Delattre JY. 

Neurological complications of radiotherapy and 

chemotherapy. J Neurol, 1998 Nov; 245(11):       

695-708. DOI: 10.1007/s004150050271. PMID: 

9808237. 

7. Wenk KS, Arrington KC, Ehrlich A. Psoriasis and 

non-alcoholic fatty liver disease. J Eur Acad 

Dermatol Venereol, 2011 Apr; 25(4): 383-91. DOI: 

10.1111/j.1468-3083.2010.03841.x. Epub 2010 Sep 

14. PMID: 20840346. 

8. Langman G, Hall PM, Todd G. Role of non-

alcoholic steatohepatitis in methotrexate-induced 

liver injury. J Gastroenterol Hepatol, 2001 Dec; 

16(12): 1395-401. DOI: 10.1046/j.1440-

1746.2001.02644. x. PMID: 11851839. 

9. Maurice PD, Maddox AJ, Green CA, Tatnall F, 

Schofield JK, Stott DJ. Monitoring patients on 

methotrexate: hepatic fibrosis not seen in patients 

with normal serum assays of the amino-terminal 

peptide of type III procollagen. Br J Dermatol, 2005 

Mar; 152(3): 451-8. DOI: 10.1111/j.1365-

2133.2005.06459. x. PMID: 15787813. 

10. van Swelm RP, Laarakkers CM, Kooijmans-Otero 

M, de Jong EM, Masereeuw R, Russel FG. 

Biomarkers for methotrexate-induced liver injury: 

urinary protein profiling of psoriasis patients. 

Toxicol Lett., 2013 Aug 29; 221(3): 219-24. doi: 

10.1016/j.toxlet.2013.06.234. Epub 2013 Jul 3. 

PMID: 23830989. 

11. Wang Z, Huang Y, Nossent H, Chan JJ, Adams LA, 

Joseph J, Cheng W, Garas G, MacQuillan G, Jeffrey 

GP. Hepascore predicts liver outcomes and all-cause 

mortality in long-term methotrexate users: A 

retrospective cohort study. JGH Open, 2020 Oct 21; 

4(6): 1211-1216. DOI: 10.1002/jgh3.12430. PMID: 

33319058; PMCID: PMC7731826. 

12. Bath RK, Brar NK, Forouhar FA, Wu GY. A review 

of methotrexate-associated hepatotoxicity. J Dig 

Dis., 2014 Oct; 15(10): 517-24. DOI: 10.1111/1751-

2980.12184. PMID: 25139707. 

13. Dávila-Fajardo CL, Swen JJ, Cabeza Barrera J, 

Guchelaar HJ. Genetic risk factors for drug-induced 

liver injury in rheumatoid arthritis patients using 

low-dose methotrexate. Pharmacogenomics, 2013 

Jan; 14(1): 63-73. DOI: 10.2217/pgs.12.183. PMID: 

23252949. 

14. Maybury CM, Jabbar-Lopez ZK, Wong T, Dhillon 

AP, Barker JN, Smith CH. Methotrexate and liver 

fibrosis in people with psoriasis: a systematic review 

of observational studies. Br J Dermatol, 2014 Jul; 

171(1): 17-29. DOI: 10.1111/bjd.12941. Epub 2014 

Jul 15. PMID: 24606161. 

15. Bath RK, Brar NK, Forouhar FA, Wu GY. A review 

of methotrexate-associated hepatotoxicity. J Dig 



Bindu et al.                                                                     European Journal of Biomedical and Pharmaceutical Sciences 

  

 

www.ejbps.com        │        Vol 9, Issue 4, 2022.         │          ISO 9001:2015 Certified Journal        │ 

 

534 

Dis., 2014 Oct; 15(10): 517-24. DOI: 10.1111/1751-

2980.12184. PMID: 25139707. 

16. Lindsay K, Fraser AD, Layton A, Goodfield M, 

Gruss H, Gough A. Liver fibrosis in patients with 

psoriasis and psoriatic arthritis on long-term, high 

cumulative dose methotrexate therapy. 

Rheumatology (Oxford), 2009 May; 48(5): 56972. 

DOI:10.1093/rheumatology/kep023. Epub 2009 Mar 

9. PMID: 19273538. 

17. Rosenberg P, Urwitz H, Johannesson A, Ros AM, 

Lindholm J, Kinnman N, Hultcrantz R. Psoriasis 

patients with diabetes type 2 are at high risk of 

developing liver fibrosis during methotrexate 

treatment. J Hepatol, 2007 Jun; 46(6): 1111-8. DOI: 

10.1016/j.jhep.2007.01.024. Epub 2007 Feb 15. 

PMID: 17399848. 

18. Trivedi P, Cheeseman P, Portmann B, Hegarty J, 

Mowat AP. Variation in serum type III procollagen 

peptide with age in healthy subjects and its 

comparative value in the assessment of disease 

activity in children and adults with chronic active 

hepatitis. Eur J Clin Invest, 1985 Apr; 15(2): 69-74. 

DOI: 10.1111/j.1365-2362. 1985.tb00147. x. PMID: 

3922770. 

19. Raaby L, Zachariae C, Østensen M, Heickendorff L, 

Thielsen P, Grønbæk H, Skov L, Kyvsgaard N, 

Madsen JT, Heidenheim M, Funding AT, Strauss G, 

Lindberg R, Iversen L. Methotrexate Use and 

Monitoring in Patients with Psoriasis: A Consensus 

Report Based on a Danish Expert Meeting. Acta 

Derm Venereol, 2017 Apr 6; 97(4): 426-432. doi: 

10.2340/00015555-2599. PMID: 27958611. 

20. Le Guellec C, Blasco H, Benz I, Hulin A; Suivi 

Thérapeutique Pharmacologique de la Société 

Française de Pharmacologie et de Thérapeutique. 

Niveau de preuve du suivi thérapeutique 

pharmacologique du méthotrexate au décours de son 

administration à haute-dose [Therapeutic drug 

monitoring of methotrexate after its administration 

in high-dose protocols]. Therapie, 2010 May-Jun; 

65(3): 163-9. French. doi: 

10.2515/therapie/2010016. Epub 2010 Aug 11. 

PMID: 20699066. 

21. Cuellar ML, Espinoza LR. Methotrexate use in 

psoriasis and psoriatic arthritis. Rheum Dis Clin 

North Am., 1997 Nov; 23(4): 797-809. doi: 

10.1016/s0889-857x (05)70361-6. PMID: 9361156. 

22. Mahajan R, Kaur I, Kanwar AJ. 

Methotrexate/narrowband UVB phototherapy 

combination vs. narrowband UVB phototherapy in 

the treatment of chronic plaque-type psoriasis--a 

randomized single-blinded placebo-controlled study. 

J Eur Acad Dermatol Venereol, 2010 May; 24(5): 

595-600. DOI: 10.1111/j.1468-3083.2009.03486. x. 

Epub 2009 Dec 15. PMID: 20015056. 

23. Donahue KE, Schulman ER, Gartlehner G, Jonas 

BL, Coker-Schwimmer E, Patel SV, Weber RP, 

Bann CM, Viswanathan M. Comparative 

Effectiveness of Combining MTX with Biologic 

Drug Therapy Versus Either MTX or Biologics 

Alone for Early Rheumatoid Arthritis in Adults: a 

Systematic Review and Network Meta-analysis. J 

Gen Intern Med., 2019 Oct; 34(10): 2232-2245. 

DOI: 10.1007/s11606-019-05230-0. Epub 2019 Aug 

6. Erratum in: J Gen Intern Med. 2020 May 26; 

PMID: 31388915; PMCID: PMC6816735. 


