
Case Report

Not peer-reviewed version

Acute Methotrexate Toxicity under Low

Dose Therapy: A Case of Synergistic

Pharmacokinetic and

Pharmacodynamic Interactions

Seth Duwor 

*

 , Michael Aboe , Daniel Mensah

Posted Date: 12 February 2024

doi: 10.20944/preprints202402.0658.v1

Keywords: pharmacokinetic-pharmacodynamic interactions; low-dose methotrexate; proton pump

inhibitors; analgesics; pancytopenia; hepatotoxicity

Preprints.org is a free multidiscipline platform providing preprint service that

is dedicated to making early versions of research outputs permanently

available and citable. Preprints posted at Preprints.org appear in Web of

Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This is an open access article distributed under the Creative Commons

Attribution License which permits unrestricted use, distribution, and reproduction in any

medium, provided the original work is properly cited.

https://sciprofiles.com/profile/3218349


 

Case Report 

Acute Methotrexate Toxicity under Low Dose 
Therapy: A Case of Synergistic Pharmacokinetic and 
Pharmacodynamic Interactions 

Seth Duwor 1,2,3,*, Michael Aboe 4 and Daniel Mensah 5 

1 Department of Clinical Pharmacology and Toxicology, University Hospital Zurich, University of Zurich, 8091 Zurich, 
Switzerland 
2 Swiss Tropical and Public Health Institute, 4123 Allschwil, Switzerland 
3 University of Basel, 4001 Basel, Switzerland 
4 Department of Internal Medicine, Cantonal Hospital Schwyz, Switzerland 
5 Department of Radio-Oncology, University Hospital Erlangen, 91054 Erlangen, Germany 

* Correspondence: seth.duwor@usz.ch 

Abstract : Objective: We report the case of a patient who developed acute pancytopenia and mixed-pattern 
liver injury after concomitant administration of low-dose methotrexate (MTX), and high-dose esomeprazole 
and metamizole. Case summary: A 71-year-old female patient with chronic systemic idiopathic erosive arthritis 
was admitted for conservative treatment with analgesia and physiotherapy for a pelvic ring fracture. Due to 
the arthritis, she received treatment with MTX 15 mg/week, hydroxychloroquine 200 mg/day and prednisone 
7.5 mg/day. On admission, she had no infectious, hematologic or oncologic diseases. She received analgesic 
therapy with metamizole 4000 mg/day and oxycodone/naloxone 30/15 mg/day. After hospital admission, she 
received MTX 15 mg as planned in addition to esomeprazole 80 mg/day and torasemide 10 mg/day. Subsequent 
laboratory tests revealed pancytopenia and elevated liver enzymes. This condition persisted and worsened 
during the first two weeks of hospitalization. The follow-up clinical examinations were unremarkable, with the 
exception of sub-febrile temperatures and an exacerbation of pre-existing mouth ulcers. Further investigations 
were unable to determine a definitive etiology. Due to the suspicion of methotrexate-induced hematotoxicity 
and hepatotoxicity, antagonizing therapy with calcium folinate 7.5 mg 4 times/day was administered. After an 
expert pharmacological evaluation, the concomitant administration of metamizole and esomeprazole was 
discontinued, after which the blood counts and liver parameters normalized. Discussion: After MTX 
administration, a new onset leukopenia (2.34 G/L), thrombocytopenia (46 G/L), worsened anemia (83 g/L) and 
elevated liver enzymes were detected. Presumably, a methotrexate-induced bone marrow suppression was 
already in progress. Due to the administration of high-dose metamizole immediately before the administration 
of low-dose MTX, the pre-existing hematotoxic pharmacodynamic effect of MTX was acutely enhanced by that 
of metamizole, although folic acid was administered preemptively. In addition, the concomitant administration 
of high-dose esomeprazole and normal dose torasemide resulted in a pharmacokinetic interaction with MTX 
by decreasing its renal secretion and elimination, further enhancing the concentration-dependent hematotoxic 
and hepatotoxic side effects of MTX. Conclusions: The relatively high demand for analgesics in patients with 
chronic rheumatic diseases already being treated with MTX, proton pump inhibitors, and loop diuretics 
necessitates that healthcare providers consider drug-drug interactions as potential causes of acute 
hematotoxicity and hepatotoxicity after the administration of metamizole or nonsteroidal anti-inflammatory 
drugs. In this category of patients, it is strongly recommended to switch to analgesics of other classes, consider 
dose adjustment of relevant concomitant medications and closely monitor laboratory parameters to preempt 
any adverse drug reactions. 

Keywords: pharmacokinetic-pharmacodynamic interactions; low-dose methotrexate; proton pump inhibitors; 
analgesics; pancytopenia; hepatotoxicity 
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1. Clinical case 

A 71-year-old patient presented to the emergency department with acute onset of severe 
movement aggravated pain in her left pubic bone. After the diagnosis of a pelvic ring fracture type 
IIIb (Rommens classification) she was hospitalized for further conservative treatment with analgesia 
and physiotherapy. The primary diagnosis of the patient was chronic systemic idiopathic erosive 
arthritis (initial manifestation in 1957) that was at the time of admission treated with methotrexate 
(MTX) 15 mg/week, hydroxychloroquin 200 mg/day and prednisone 7.5 mg/day. She had a positive 
history of the following diseases: symptomatic osteoporosis, monoclonal gammopathy of 
undetermined significance, urinary tract infection, heart failure with coronary heart disease, 
peripheral artery disease, chronic obstructive pulmonary disease, recurrent depressive disorder, 
chronic cervico- and lumbo-spondylogenic syndrome and ischemic colitis. Most importantly, she had 
no known underlying hematologic or oncologic conditions at the time of hospital admission. Her 
medication list just before admission is summarized in Table 1. She was administered an analgesic 
therapy comprising of metamizole 4000 mg/day, paracetamol 2000 mg/day and oxycodon/naloxone 
30/15 mg/day. The analgesia was augmented with oxycodon 5 mg for a maximum of 10x/day as 
needed. Apart from aspirin that was stopped on the day of admission, all her previous medications 
were continued. During the first few days of hospitalization, new medications were added to the 
preexisting medication list as shown in Table 2. Two days after admission, the patient received MTX 
15 mg as planned. The day before and after the administration of MTX, she received 5 mg of folic 
acid. Apart from preexisting mild normocytic normochromic anemia with hemoglobin level ranging 
from 106 g/L to 87 g/L. Baseline laboratory parameters prior to hospital admission revealed normal 
leucocyte and thrombocyte counts. In the full blood count monitoring carried out the next day after 
the administration of MTX, pancytopenia and elevated liver enzymes were detected. This persisted 
and aggravated over the subsequent days as depicted in the overview of the laboratory findings in 
Table 3 and the evolution of liver parameters and blood count levels in Figures 2 and 3. Parallel to the 
pancytopenia, a new onset derangement of all liver parameters was evident. Follow-up clinical 
examinations were unremarkable except for sub-febrile temperatures and an aggravation of 
preexisting oral ulcers. After various microbiological sampling were undertaken, no pathogenic cause 
was detected. An empirical antiviral treatment with valtrex® (acyclovir) 1000 mg 2x/day was 
initiated. Subsequently, she was transfused a total of three units of erythrocyte concentrates. Further 
investigations by the departments of hematology, rheumatology, oncology and infectious diseases 
could not ascertain any definitive etiology. On account of high index of suspicion of a MTX induced 
pancytopenia, an antagonizing therapy with calium/folinic acid 7.5 mg 4x/day was administered over 
a cumulative period of 3 days and an expert pharmacological consultation was requested. 

Table 1. List of medications before admission. 

Medication and Dosage Dose Interval * Remarks 

Acetylsalicyclic acid 100 mg 1-0-0-0  

Atorvastatin 40 mg 0-0-1-0  

Bisoprolol 2.5 mg 0.5-0-1-0  

Escitalopram 10 mg 1-0-0-0  

Esomeprazole 40 mg 2-0-0-0  

Folic acid 5 mg 1-0-0-0 Saturdays at 8 am 

Hydroxychloroquin 200 mg 1-0-0-0  

Iron, Folic acid 80/0.38 mg 1-0-0-0 before meals 

Levothyroxin 0.05 mg 1-0-0-0 every other day 

Methotrexat 15 mg 1-0-0-0  

Mirtazapin 30 mg 0.5-0-0-0  

Roflumilast 500 mcg 0.5-0-0-0  

Prednison 5 mg 1.5-0-0-0  

Temazepam 10 mg 0-0-0-1  
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Torasemid 10 mg 1-0-0-0  

* The number pattern is a standardized way of summarizing the number of times a medication is 
taken during the four time phases within a day: morning-afternoon-evening-night. 

Table 2. List of medications during the first phase of hospitalization. 

Medication and Dosage Dose Interval * Remarks 

Atorvastatin 40 mg 0-0-1-0  

Betamethasone 0.5 mg 1-1-1-1 started on admission day 

Bisoprolol 2.5 mg 0.5-0-1-0  

Cholecalciferol 4000 EI/ml 1-0-0-0 started on day 4 

Chlorhexidine, Lidocaine 2 mg/ml 1-1-1-1 started on admission day 

Dalteparin 5000 EI 0-0-1-0 started on admission day 

Escitalopram 10 mg 1-0-0-0  

Esomeprazole 40 mg 1-0-0-0  

Folic acid 5 mg   1-0-0-0 1 day before and after MTX 

Hydroxychloroquin 200 mg 1-0-0-0  

Isopropanol, Isopropylalcohol 0.2 % 1-1-1-1 started on admission day 

Levothyroxin 0.05 mg 1-0-0-0 every other day 

Magnesium 10 mmol 0-1-0-0 started on admission day 

Metamizol 500 mg 2-2-2-2 started on admission day 

Methotrexat 15 mg 1-0-0-0 Fridays at 8 am 

Mirtazapin 30 mg  0.5-0-0-0  

Oxycodon, Naloxone 15/7.5 mg 1-0-1-0 started on admission day 

Paracetamol 500 mg 1-1-1-1 started on admission day 

Potassium chloride 10 mmol 2-2-2-0 started on admission day 

Roflumilast 500 mcg  0.5-0-0-0  

Prednison 5 mg  1.5-0-0-0  

Temazepam 10 mg 0-0-0-1  

Torasemid 10 mg 1-0-0-0  

   

* The number pattern is a standardized way of summarizing the number of times a medication is 
taken during the four time phases within a day: morning-afternoon-evening-night. 

1.1. Results of laboratory investigations 

 

Days after hospital admission 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 12 February 2024                   doi:10.20944/preprints202402.0658.v1

https://doi.org/10.20944/preprints202402.0658.v1


 4 

 

Figure 1. Evolution of the estimated glomerular filtration rate. 

 

 

Figure 2. Evolution of the estimated ALT and ALP values. 
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Figure 3. Evolution of the full blood count levels. 

2. Pharmacology of methotrexate 

Methotrexate is an antimetabolite of the enzyme dihydrofolate reductase (DHF reductase) [1, 2]. 
MTX is taken up into cells by an active transport mechanism. Intracellularly it exerts its effects mainly 
during the "S-phase" of cell division by competitive inhibition of DHF reductase [3]. Dihydrofolates 
are usually reduced by DHF reductase to tetrahydrofolates, which are required for the transfer of 
methyl groups, particularly in the formation of thymidine and purine bases [1-3]. MTX thus inhibits 
DNA/RNA synthesis, repair, and cell proliferation. The affinity of dihydrofolate reductase for MTX 
is much greater than the affinity for folic or dihydrofolic acid [3]. Actively proliferating tissues such 
as malignant cells, bone marrow, fetal cells, oral and intestinal mucosa, hair matrix, and the cells of 
the urinary bladder are generally more sensitive to the effects of MTX [3]. Due to the non-specific 
mechanism of action of MTX, rapidly dividing healthy cells are usually affected. This is why the 
specific antidote, folinic acid, is often administered after high dose therapy, whilst folic acid is 
substituted after 24 hours of the application of the once-weekly low dose therapy [3]. The primary 
pharmacologic action of MTX correlates with its ability of exerting cytostatic, apototic and 
immunosuppressive effects [1]. However, the exact mechanism of action of low dose MTX in its 
immunosuppressive effect is not fully elucidated [1-3]. It also possesses analgesic, antiphlogistic and 
anti-inflammatory properties [2, 3]. It is not entirely clear whether the efficacy of MTX in the treatment 
of inflammatory diseases is due to its anti-inflammatory or immunosuppressive effects [3]. 
Intracellularly, MTX is converted to MTX polyglutamate. MTX polyglutamate accumulates because 
it gets entrapped and cannot passively diffuse to the extracellular compartment [4-6]. Intracellular 
accumulation of these MTX polyglutamates occurs primarily in the liver, kidney and spleen, which 
may persist for weeks to months [3, 6]. MTX can however be transported outside the cell by the drug 
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efflux transporter P-glycoprotein (P-gp) [7, 8]. P-gp inhibitors can therefore prolong the intracellular 
retention of MTX [7]. The plasma protein binding of MTX is approximately 50% [3]. Approximately 
10% of MTX is metabolized in the liver [3]. The cytochrome P450 (CYP) system has not been shown 
to be involved in its metabolism. 5-20% of MTX and 1-5% of the major metabolite, 7-
hydroxymethotrexate (7-OH-MTX), are eliminated through the biliary tree, with some portion 
undergoing significant enterohepatic recycling [3, 4]. The elimination of MTX occurs mainly in 
unchanged form through the kidneys via glomerular filtration and active tubular secretion [4, 5]. The 
metabolite 7-OH-MTX is 3 to 5 times less soluble than the parent compound [3]. Although this 
metabolite accounts for only a small proportion of the total drug, significant accumulation may occur 
at high doses. Elimination is significantly delayed in impaired renal function. The terminal half-life 
averages 6-7 hours and shows considerable inter-individual variations (about 3-17 hours) [3]. In 
patients with a third distribution space (pleural and pericardial effusion or ascites), the half-life may 
be prolonged up to fourfold [3]. Very severe degree of dehydration, especially in old patients, can 
potentially increase the toxicity of MTX [3, 9]. The Swiss drug information of MTX describes 
hematotoxicity (leukocytopenia, anemia and thrombocytopenia) as a common ADR with a 
prevalence of about 1% to 10% and hepatic derangement as a very common ADR with prevalence of 
up to 70%. 

2.1. Pharmacodynamic Interactions of methotrexate with other drugs 

The concomitant administration of MTX and metamizole can result in a significant increase in 
the hematotoxic effects of both drugs in a synergistic way. Under the heading "Precautions and 
Warnings" of the Swiss drug information, reference is made to agranulocytosis or neutropenia caused 
by a mono therapy with metamizole. Agranulocytosis under metamizole is described as an allergic 
immune reaction [3-5]. This adverse drug reaction (ADR) is however unrelated to the dose 
administered, and may occur at any time during treatment in an idiosyncratic process [3, 4]. 
According to the American databanks, Micromedex™ and UpToDate™, agranulocytosis occurs very 
commonly during the administration of metamizole. When left untreated, agranulocytosis under 
metamizole can sometimes lead to fatal outcomes [4, 5]. Drug-induced agranulocytosis was most 
commonly associated with metamizole in a 20-year descriptive study using data from the drug safety 
unit of the Dutch inspectorate for health care [10]. In some retrospective analyses, the onset of 
agranulocytosis was usually unpredictable and fatal cases occurred after short-term, intermittent or 
long-term administration [11-13]. In many instances, a hypersensitivity mechanism is postulated [14]. 
Due to the inherent hematotoxicity of both drugs, especially in elderly patients, concomitant use of 
MTX and metamizole must be avoided and alternative analgesics should be considered. 

The concomitant administration of drugs that cause folate deficiency such as sulfonamides, 
trimethoprim, pyrimethamine, triamterene, aminopterin can result in increased toxicity of MTX [15]. 
Cases of severe MTX toxicity have been reported in patients receiving a combination of trimethoprim 
with MTX [16-18]. Although trimethoprim exerts a relatively lower affinity for the human 
dihydrofolate reductase [19], it can potentiate the hematotoxic adverse reactions of MTX, particularly 
in the presence of pre-existing risk factors such as folic acid deficiency, advanced age, 
hypoalbuminemia, renal impairment, and reduced bone marrow reserves [3]. Furthermore, 
trimethoprim can increase the concentration of free MTX by about 30% and decrease its excretion by 
about 50% [20]. Pyrimethamine is an antiprotozoal agent from the diaminopyrimidine group 
indicated for the treatment of toxoplasmosis. It interferes primarily with the folic acid metabolism of 
protozoan parasites by competitively inhibiting dihydrofolate reductase [21, 22]. Although the 
substance has a relatively higher affinity for the parasitic enzyme than the human enzyme, it can 
significantly contribute in antagonizing the human enzyme when co-administered with MTX [22]. 

2.2. Pharmacokinetic interactions of methotrexate with other drugs 

Proton pump inhibitors (PPIs) at particularly high doses can potentially reduce the renal 
elimination of MTX, which can result in increased effective serum concentration with corresponding 
increase in the toxicity of MTX [3]. A competition for organic anion transport proteins (OAT) in the 
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kidney has been shown to underlie this pharmacokinetic interaction [23]. In vitro pharmacokinetic 
investigations showed that the inhibition of renal tubular OAT3 by PPIs was directly responsible for 
the impaired renal elimination of MTX [24, 25]. In another pharmacokinetic study, the H2-recepter 
blocker, famotidine demonstrated a relatively weak inhibitory effect on OAT3-mediated MTX uptake 
compared to that of PPIs [26]. The clinical significance of this interaction has been shown particularly 
in patients taking relatively high dosages of MTX and PPIs [27-29]. In a patient who was administered 
a combination of low-dose MTX with pantoprazole 20 mg/d, an inhibition of the renal elimination of 
the metabolite 7-OH-MTX with severe myalgia has been reported [30]. Probenecid, nonsteroidal anti-
inflammatory drugs, salicylates and some weak organic acids such as loop diuretics can potentially 
decrease the renal excretion of MTX by competitively inhibiting renal OAT leading to higher serum 
concentrations and increased hematologic toxicity of MTX [31-38]. Previous pharmacokinetic studies 
have demonstrated significant increase in the serum concentrations of MTX after co-administration 
with probenecid [39, 40]. Non-steroidal anti-inflammatory drugs (NSAIDS) can potentially decrease 
the effective renal excretion of MTX by decreasing renal perfusion at the afferent arterioles and by 
inhibiting diverse transport proteins in the renal tubules that are directly involved in the secretion of 
MTX [41-43]. In some clinical and pharmacoepidemiologic studies, diverse NSAIDs have been 
implicated in increasing the toxicity of MTX in patients that were otherwise methotrexate-stable [44-
47]. The results from these studies need to be further validated with higher patient populations. 

Penicillin antibiotics have been shown to compete with MTX for excretion sites via the organic 
anion transporters in the proximal renal tubules [3, 41]. This pharmacokinetic interaction can increase 
the likelihood of MTX retention which can subsequently lead to its toxicity. The importance of this 
interaction is expected to increase with increasing penicillin or MTX dose [3]. In pharmacokinetic 
studies involving laboratory animals, the concomitant administration of piperacillin and MTX 
resulted in significant increase in the area under the curve of MTX and its metabolite 7-OH-MTX 
respectively [42 - 44]. In vitro and in vivo pharmacokinetic investigations carried in rhesus and 
cynomolgus monkeys concluded that penicillin competitively inhibits MTX uptake in the renal 
tubular cells resulting in reduced secretion and elimination of MTX [45]. Clinically significant MTX-
toxicities due to concomitant administration with penicillin antibiotics have been reported 
particularly after high dosages of both drugs [46, 47]. The concomitant administration of 
cephalosporins and MTX can potentially aggravate the toxic effects of MTX. Since MTX is mainly 
eliminated through OAT1/3 and cephalosporins primarily through OAT3 [48, 49], competition at the 
binding site of OAT3 can lead to reduced elimination and subsequent increased accumulation of MTX 
[5, 41]. In a case report, two patients with joint infection developed severe neutropenia after co-
administration of low-dose MTX and ceftriaxone [50]. In relation to fluoroquinolones, several cases 
of acute renal failure triggered by ciprofloxacin have led to increased plasma exposure of MTX, with 
potential risk of increased MTX toxicity [51-54]. However, a clinically relevant interaction with MTX 
is not to be expected in the absence of significant renal insufficiency [5]. In another case report, the 
co-administration of MTX and levofloxacin resulted in delayed MTX elimination due to competition 
for tubular secretion between MTX and levofloxacin [55]. 

3. Case evaluation 

The decisive factor for the assessment of the causal relationship between the administration of a 
drug and an observed adverse reaction is dependent on the intrinsic evidence (drug exposure in the 
framework of a dechallenge and rechallenge, the exclusion of other unexplained etiologic factors and 
pathophysiological plausibility) and the extrinsic evidence. The latter is the causality judgment based 
on well-documented comparable cases in the summary of product characteristics (SmPC), 
pharmacovigilance databases, as well as from systematic clinical or epidemiological studies, and case 
reports. 

Pancytopenia is defined as an absolute neutrophil granulocyte count of < 1.8 G/l or an absolute 
leukocyte count of < 3.0 G/l, anemia with an hemoglobin level of < 130 g/l and a thrombocyte count 
of < 150 G/l [5]. Drug-induced pancytopenia is usually idiosyncratic, thus independent of the dose of 
the causative agents. However, there are also dose-dependent forms, as observed in patients receiving 
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drugs such as azathioprine, MTX and other chemotherapeutic or antineoplastic substances. In 
principle, drug-induced pancytopenia is a diagnosis of exclusion. Primarily immunological, 
hematological as well as infectious causes should be considered for differential diagnosis. A relatively 
short latency period between drug exposure and the onset of pancytopenia or immune-related 
hematotoxicity is to be expected especially if sensitization may have already occurred as a result of 
previous therapy with the same drug. In principle, a longer latency period of more than 2 weeks is, 
however, also possible. 

Drug-induced liver injury (DILI) is a diagnosis of exclusion, as no specific biomarkers are yet 
clinically available [63]. According to the pattern of injury, DILI can be classified into three categories: 
hepatocellular, cholestatic and mixed pattern. It is predominantly idiosyncratic and independent of 
the dose of the drugs administered [63, 64]. More rarely, hepatotoxicity is dose-dependent, such as 
with paracetamol. Intrinsic (temporal relationship) and extrinsic (plausibility) factors are also 
decisive in the causality classification of DILI. The pattern of injury can be determined by the R-value, 
which is derived from the alanine aminotransferase (ALT) and alkaline phosphatase (AP) level [R = 
ALT/ULN_ALT/ALP/ULN_ALP]. An R value ≥ 5 is indicative of hepatocellular jury and < 2 of a 
cholestatic injury [56]. Based on the documented ALT and AP values of the patient three days after 
the administration of MTX, an R value of 3.3 was calculated, which is indicative of a mixed pattern 
liver injury. Drug-induced liver injuries are most frequently reported as adverse drug reactions 
(ADRs) with paracetamol, esomeprazole, amoxicillin/clavulanic acid and atorvastatin [65]. 

4. Conclusion 

The causal relationship between the administration of a drug and an observed ADR can only be 
established as a diagnosis of exclusion after ruling out other organic or pathophysiologic etiologies 
such as underlying immunologic, hematologic or infectious diseases. Based on the positive timeframe 
correlation and the documentation in the SmPC, the literature and international databases, a drug-
related etiological cause of the pancytopenia and acute liver injury in this patient was adjudged 
probable due to the synergistic pharmacokinetic and pharmacodynamic effects of MTX, metamizole, 
esomeprazole and torasemide. 

The patient had a leucopenia of 2.34 G/l, thrombocytopenia of 46 G/l and markedly elevated liver 
parameters, one day after the last administration of MTX. However, a mild anemia was already 
detected prior to the hospital admission. Most probably, a methotrexate-induced bone marrow 
suppression was already underway. Due to the administration of high-dose metamizole just before 
the administration of the low-dose MTX, the pre-existing hematotoxic pharmacodynamic adverse 
effect of MTX may have been acutely aggravated by that of metamizole despite the preemptive 
administration of folic acid on a day before and after the administration of MTX. The co-
administration of high-dose esomeprazole and normal dose torasemide further reduced the renal 
elimination of MTX, thereby further enhancing the hematotoxic and hepatotoxic adverse effects of 
MTX. 

Studies explicitly describing the duration of methotrexate-induced adverse effects after a 
dechallenge do not exist. The most important measure in the case of a suspected drug-induced 
hematotoxicity and hepatotoxicity is the immediate discontinuation of the suspected culprit drugs. 
Drug-induced blood disorders are reversible in many cases, but may persist in rare instances. 
Unfortunately, for individual patients, the potential of recovery and the time course cannot be 
estimated with accuracy. In dose-dependent leucopenia or thrombocytopenia, as observed in the use 
of chemotherapeutic agents, the lowest blood count values are usually recorded after 7 - 10 days. 
Immunologically related cytopenias usually normalize 1-2 weeks after discontinuation of drug 
exposure. In general, the recurrence of hematotoxic and hepatotoxic adverse effects after re-
administration of the same drug under which an immunologically induced myelosuppressive 
reaction occurred is very likely. In this case a re-exposure of the culprit drugs in the framework of a 
re-challenge cannot be recommended. 

The relatively high demand of analgesics in patients with chronic rheumatologic conditions 
already under treatment with MTX, proton pump inhibitors and loop diuretics require that health 
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care providers consider drug-drug interactions as potential causes of acute hematotoxicity and 
hepatotoxicity after the administration of metamizole or non-steroidal anti-inflammatory drugs. In 
this category of patients, it is highly recommended to resort to other classes of analgesics, consider 
dose adjustment of relevant concomitant medications and monitor laboratory parameters closely for 
timely intervention of any adverse drug reactions. 

Funding: This case report received no external funding. 

Institutional Review Board Statement: Ethical approval was not required. 

Informed Consent Statement: A written informed consent statement from the patient is available. 

Conflicts of Interest: The authors declare no conflict of interest. 
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