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In pediatric rheumatologic 
disease, methotrexate leads to mildly 
changed bloodwork on the second day 
after administration
Boris Hugle*  , Nadine Fischer and Johannes‑Peter Haas 

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/. The Creative Commons Public Domain Dedication waiver (http://​creat​iveco​
mmons.​org/​publi​cdoma​in/​zero/1.​0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Methotrexate (MTX) is the most commonly used 
DMARD in the treatment of juvenile idiopathic arthritis 
(JIA) [1]. Recommendations regarding MTX monitoring 
recommend measurement of aspartate aminotransferase 
(GOT), alanine aminotransferase (GPT) and differential 
blood count [2, 3]. MTX is given as a single weekly dose 
creating a serum drug level during the following approxi-
mate 24 h [4]. There have been concerns that blood work 
taken during that time would show a transient increase in 
blood parameters, especially transaminases [5]. We per-
formed a retrospective study on levels of transaminases 
and blood counts comparing them by the number of days 
following MTX administration.

Nine hundred seventy-four laboratory sample results 
from 445 patients with pediatric rheumatologic diseases 
(79.5% with JIA, 20.5% with other diseases) admitted 
to our centre between 2018 and 2021 and treated with 
MTX orally or subcutaneously for at least 3 months were 
extracted from the database of the German Center of 
Pediatric Rheumatology. Weekday of blood sampling and 
last methotrexate dose was determined to calculate the 
time difference in days. Laboratory values for GOT, GPT, 
lymphocyte and neutrophil count were determined and 
normalized. Statistical analysis using analysis of variance 
of the time difference between MTX and laboratory sam-
pling of these four parameters was performed, as well as 

Chi-square analysis for values above the normal limit for 
GOT and GPT, and below the normal limit for lympho-
cytes and neutrophils.

A one-way ANOVA revealed that there was a statisti-
cally significant difference for GOT (F(6, 966) = 8.535, 
p < 0.0001), GPT (F(6,966) = 3.657, p = 0.001) and neu-
trophil count (F(6,966) = 4.841, p < 0.0001) in days of 
difference, with the highest/lowest values on day 2 after 
adminstration of MTX (Fig. 1). There was no statistically 
significant difference for lymphocyte count (p = 0.634). 
However, abnormal values were not found significantly 
more frequently on any day for GOT (p = 0.708), GPT 
(p = 0.243), lymphocytes (p = 0.566) and neutrophils 
(p = 0.368).

MTX in the treatment of pediatric rheumatic dis-
eases requires regular monitoring of blood parameters 
[2]. Changes in the levels of transaminases within a sin-
gle week during therapy with MTX have already been 
investigated in a small study on 13 patients with rheu-
matoid arthritis, where the authors did not observe any 
significant change [5]. In this larger cohort of children 
with pediatric rheumatic disease we do find significant 
change, but not on the first, but rather the second day 
after administration. In the authors opinion, this effect 
is too small to merit any clinical note of caution. It is, 
however, of some value to the physician who observes 
elevated transaminases or depressed neutrophil counts 2 
days after MTX administration.
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Abbreviations
ANOVA: Analysis of Variance; GOT: Aspartate Aminotransferase; GPT: Alanine 
Aminotransferase; MTX: Methotrexate.
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Fig. 1  Normalized laboratory values of 974 blood samples from patients with pediatric rheumatic diseases according to their time in days after 
administration of methotrexate, mean value and standard deviation
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