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A B S T R A C T

Objectives: This study examines the challenges related to pharmacological outcomes in Fibromyalgia (FM), a 
multifaceted syndrome characterized by widespread pain, cognitive impairment, and fatigue. It aims to evaluate 
medication use patterns, identify potential drug-drug interactions, assess adherence to clinical guidelines, and 
determine how these pharmacological factors may contribute to symptoms often described as fibro-fog and in
fluence overall health and well-being.
Methods: This cross-sectional study analyzed medication usage and potential drug interactions in women with 
FM. Tools such as CheckTheMeds® and the CRIDECO Anticholinergic Load Scale were employed to assess the 
pharmacological appropriateness of treatments in alignment with clinical guidelines and to quantify anticho
linergic burden.
Results: A total of 881 medication alerts were reviewed, corresponding to 108 women with FM (mean age: 54.06 
± 8.43). Pain management medications accounted for 72.94% of the total medications prescribed. The analysis 
revealed a significant anticholinergic burden in 50.93% of the patients.
Conclusions: Pharmacological reviews are essential in the management of FM, as they enhance treatment safety, 
minimize risks such as CNS depression and excessive anticholinergic burden. Optimizing medication regimens 
may indirectly influence symptoms commonly reported in fibromyalgia, including those often referred to as fibro- 
fog, while supporting safer and more individualized treatment strategies.

Introduction

Fibromyalgia (FM) is a chronic disorder marked by widespread 
musculoskeletal pain, fatigue, sleep disturbances, and often co- 
occurring mood disorders.1,2 Patients frequently report cognitive diffi
culties, including issues with memory, attention, or concentration, 
commonly referred to as “fibro-fog”.3,4 Dyscognition, encompassing both 
subjective and objective cognitive symptoms, suggests that fibro-fog and 
dyscognition may represent the same phenomenon. These cognitive 
challenges exacerbate the disability associated with FM and significantly 
impact the daily functioning and quality of life of individuals. Given that 
FM is primarily characterized by widespread pain, it is unsurprising that 
pain, which is physiologically designed to command attention and 
motivate behavior, interferes with cognitive functioning.5,6

Dyscognition in FM is associated with various socioeconomic and psy
chosocial consequences, including functional disability, unemployment, 
and increased healthcare utilization. It can be both frustrating and 
debilitating, impairing memory, concentration, and overall cognitive 
performance.3,7,8 Fatigue, which often includes symptoms such as brain 
fog, headaches, joint pain, and poor sleep, is believed to be linked to the 
overactivation of inflammatory mechanisms. Such mechanisms involve 
pathways, including dysfunction of natural killer cells and T/B cell 
memory, increased activation of Nuclear Factor Kappa Beta (NF-κB), 
chronic innate antiviral signaling, and elevated inflammatory markers.9

Collectively, these symptoms constitute key elements of the FM disease 
complex.10

Over the years, the World Health Organization (WHO)11 has devel
oped an analgesic scale to guide healthcare professionals in managing 
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pain based on its intensity. This scale suggests starting treatment with 
non-opioid medications, such as acetaminophen or ibuprofen, for mild 
pain; progressing to weak opioids, such as tramadol, for moderate pain; 
and using strong opioids, such as morphine, for severe pain. While this 
approach proves effective for many clinical conditions, patients with FM 
often face challenges in adhering to it. Nonsteroidal Anti-Inflammatory 
Drugs (NSAIDs) are generally ineffective, and the fluctuating, 
non-inflammatory pain in FM resists standard treatments. Also, many 
FM patients report fluctuating pain intensity, which does not align with 
the discrete categories of “mild”, “moderate”, or “severe”, thus 
complicating the application of the analgesic ladder. Moreover, opioids 
are often less effective for treating the non-specific pain associated with 
FM, and their long-term use can be harmful due to potential side effects 
and the risk of dependence. Alternative pharmacological strategies are 
necessary to address the diverse symptoms of FM.

The neurotransmitters involved in pain signaling include glutamate, 
substance P, nerve growth factor, and serotonin (5HT2A and 5HT3A). In 
contrast, neurotransmitters that inhibit pain transmission include 
norepinephrine, serotonin (5HT1A, 5HT1B), dopamine, endogenous 
opioids, endocannabinoids, and Gamma-Aminobutyric acid (GABA). 
Patients with FM exhibit an imbalance, characterized by elevated levels 
of pain-facilitating neurotransmitters, like glutamate and substance P, 
and reduced levels of pain-inhibiting neurotransmitters, such as GABA 
and norepinephrine. Pharmacologic treatments for FM aim to restore 
this balance in brain chemistry. However, drug therapy alone often 
works better when combined with a multifaceted treatment plan. Anti
depressants, particularly tricyclics, have been widely recommended for 
pain relief, sleep quality, and overall well-being. The role of antide
pressants in FM management has been supported by numerous ran
domized controlled trials showing their effectiveness.1

Treatment for FM aims to address pain, sleep disturbances, and 
cognitive dysfunction, representing a step forward in understanding of 
its pathophysiology, believed to involve central pain sensitization. 
Despite these advances, no single drug has effectively addressed all FM 
symptoms, including those commonly reported as fibro-fog. This high
lights the need for more comprehensive clinical trials to better address 
the diverse symptomatology of the condition.12

However, the complexity of FM treatment, along with the combined 
use of medications that affect the Central Nervous System (CNS), can 
lead to serious and diverse complications, ranging from neuropsychi
atric and cognitive disorders. One of the most common off-label uses 
involves the extensive prescription of opioids for managing nociplastic 
and musculoskeletal pain, despite limited evidence supporting their ef
ficacy. Similarly, Benzodiazepines (BZP), which are not approved for 
pain management, are frequently prescribed to patients experiencing 
pain, often in combination with opioids or other medications. The high 
prevalence of concurrent BZP use highlights the need for further 
research into the risks and benefits of such practices, particularly in light 
of the FDA's warnings about the potential dangers associated with co- 
administration. This emphasizes the urgent need for studies that eval
uate the clinical and safety implications of off-label prescribing patterns 
and the exploration of alternative, evidence-based approaches to pain 
management,13 particularly in light of the adverse anticholinergic ef
fects involved.14 Furthermore, this combination of drugs increases the 
likelihood of falls and hospitalizations.15

Of particular concern is the FDA’s warning regarding the concomi
tant use of tramadol and BZP, which carries a heightened risk of fatal 
outcomes,16 especially in FM patients. Neuropsychiatric complications, 
such as delirium, drug-induced Parkinsonism, serotonin syndrome, and 
CNS depression, can arise from frequently used FM drugs, including 
opioids, antidepressants, anxiolytics, and antipsychotics.17 CNS 
depression is a critical condition induced by substances that slow the 
brain and spinal cord, including illicit drugs, alcohol, and certain med
ications. Symptoms of CNS depression may include drowsiness, confu
sion, slurred speech, impaired coordination, and, in severe cases, coma 
or death.18

On the other hand, serotonin syndrome is a potentially life- 
threatening condition resulting from excessive serotonin levels in the 
CNS. Serotonin is a neurotransmitter that regulates key brain functions. 
Excess can cause confusion, agitation, muscle twitching, fever, and 
seizures due to its accumulation.19 Serotoninergic syndrome typically 
occurs when multiple medications that increase serotonin levels are 
taken together, either due to overdose or drug interactions. The 
complexity of its symptoms, along with individual variability, makes the 
management of FM particularly challenging.1

Therefore, these pharmacological treatments may be considered 
contributors to dyscognition in FM. It is exceptionally rare to find an 
individual with this diagnosis who is not regularly using antidepres
sants, antiepileptics, or analgesics, opioids such as tramadol. Some of 
these medications carry warnings against operating heavy machinery; it 
seems plausible that they may impair cognitive assessments.5

For these reasons, the primary aim of the current study is to examine 
the rational use of medications among women diagnosed with FM, 
evaluate potential drug interactions, and assess the appropriateness of 
treatments in alignment with established clinical guidelines. Given the 
markedly higher prevalence of FM in women, estimated at approxi
mately 9:1 compared to men,20 and to reduce sex-related variability, the 
present study was conducted exclusively in female participants.

Methods

A cross-sectional study was conducted to examine medication usage, 
potential drug interactions, and appropriateness of treatment in women 
with FM. Recruitment was conducted in Fibromyalgia Patient Associa
tions and the European Musculoskeletal Institute from Valencia (Spain), 
from September to November 2023.

Inclusion criteria: Women diagnosed with FM, defined by the pres
ence of pain at 18 tender points, who are undergoing treatment for FM 
symptoms with stable treatment over the past year. Only women were 
included in the study due to the significantly higher prevalence of fi
bromyalgia in females and to avoid potential sex-related confounding 
effects.

Exclusion criteria: Patients under the age of 18, those with any co
morbid medical condition whose management could influence anti
cholinergic medication use or pain management strategies (including, 
but not limited to, neurological, psychiatric, or other chronic systemic 
diseases), those with unstable or severe fibromyalgia requiring hospital- 
based care, and those not receiving pain medication were excluded.

The medication consumed by the patients, including prescribed and 
over-the-counter drugs, as well as the disease severity, were analyzed. 
The Anatomical Therapeutic Chemical (ATC) classification system, 
developed by the WHO, was employed to categorize drugs.21 In cases of 
combination therapies, the active principles were considered individu
ally. Additionally, a literature review was conducted to identify the most 
recent clinical guidelines available for FM treatment.

Medication analysis

Drug interactions were identified through peer review using 
CheckTheMeds®22 (https://ww.checkthemeds.com), a program that 
analyzes interactions using multiple sources. These resources include 
monthly bulletins and technical data sheets from the Spanish Agency of 
Medicines and Health Products, drug interaction studies, the U.S, Food 
and Drug Administration, Stockley’s drug interactions, the American 
Geriatrics Society, the Thomson MICROMEDEX DRUGDEX® System 
database and Lexicomp®. This tool is a practical and efficient healthcare 
instrument that helps physicians and pharmacists improve patient 
healthcare. Its primary function is to detect pharmacological alerts, such 
as underdosages (which may lead to therapeutic ineffectiveness), over
dosages (which can result in increased side effects of drug effects), 
contraindicated drugs, or special circumstances (such as the risk of se
rotonin syndrome, sedation, or QT interval prolongation). Additionally, 
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it provides information on drug incompatibility or significant in
teractions, correlating them with the patient's clinical presentation. Side 
effects, ineffective use, drug interactions, and other drug-related prob
lems were identified from the patients' perspective.

The platform categorizes alerts into four distinct classifications, 
ranging from mild to severe. These categories are defined as follows: 
“occasional”, “caution and evaluate the benefit-to-risk ratio of the alert”, 
“consider action to modify medication”, and “avoid association of 
drugs”. In the present study, all alerts generated by CheckTheMeds were 
subsequently reviewed by the research team, taking into account the 
specific pharmacological profiles, treatment stability, and clinical 
characteristics of each participant. This manual verification ensured that 
the interactions reported correspond to clinically meaningful findings 
and not solely to algorithm-generated alerts.

To examine potential confounding effects within the cohort, addi
tional analyses were conducted to evaluate whether demographic (age) 
or clinical (FM severity) variables influenced the number of medications 
prescribed or the total number of alerts generated. Both univariate non- 
parametric tests (Kruskal-Wallis) and multivariate Poisson regression 
models (log link, robust HC3 errors) were used for this purpose.

Fibromyalgia guidelines

In Spain, rheumatology services have developed a guideline for the 
management of FM that lists medications not recommended, along with 
explanations of their consequences. Efforts are made to select a specific 
pharmacological therapy, but there is insufficient clinical evidence to 
guide these decisions. Furthermore, psychological therapy and physical 
activity are strongly recommended. Despite this, physicians should 
choose medications considering patients’ needs, weighing the advan
tages and disadvantages of each option.23

In the absence of more recent guidelines, the EULAR guideline24

remains a key reference, emphasizing pain management and addressing 
fatigue, sleep quality, and the patient's daily function. The aim is to 
determine the proportion of patients receiving appropriate prescriptions 
for managing their condition. The EULAR recommends initial in
terventions such as exercise, hydrotherapy, or acupuncture. If these 
interventions are insufficient or if sleep disturbances arise, therapy 
should be individualized to include psychological and/or pharmaco
logical options (amitriptyline, duloxetine, pregabalin, tramadol or 
cyclobenzaprine). In cases of significant disability, multimodal reha
bilitation programs are advised. The pharmacological treatment rec
ommendations from the EULAR guideline are summarized in Table 1.

Anticholinergic load

The cumulative effect of medications with anticholinergic proper
ties, which inhibit acetylcholine at muscarinic receptors, is referred to as 
Anticholinergic Load (AL). The effects of anticholinergic drugs are 
observed in both peripheral and central systems.

Peripheral effects typically include dry mouth, blurred vision, con
stipation, tachycardia, and urinary retention, while central effects may 
involve cognitive impairment, confusion, and dizziness. Advanced age 
increases susceptibility to CNS effects, which can lead to dyscognition. 

Therefore, the authors assessed anticholinergic burden in FM patients 
using the CRIDECO Anticholinergic Load Scale (CALS), where a score ≥
3 is considered high risk.14 Although the Anticholinergic Cognitive 
Burden (ACB) scale is a well-established and widely used tool, CALS 
constitutes a more recent and comprehensive update of drugs with 
anticholinergic activity, incorporating medications and evidence not 
included in ACB. Its original validation included a direct comparison 
with ACB in relation to cognitive impairment, supporting its applica
bility in this context. To contextualize the findings in the FM cohort, the 
authors also selected a control population from the same healthcare 
setting, composed of adults with polypharmacy (≥ 5 chronic drugs), 
allowing comparison of anticholinergic burden between FM patients and 
non-FM individuals matched by medication load. This was then 
compared with the anticholinergic alerts from ‘CheckTheMeds’, a 
medication-screening tool based on the ACB scale.

Additionally, to evaluate the comparative behavior and predictive 
value of the CALS and ACB scores in relation to pharmacological 
complexity and safety alerts, the authors conducted generalized linear 
modeling analyses using quasi-Poisson and Negative Binomial (NB) re
gressions. These models were chosen to appropriately handle over
dispersion in count data, as both the number of medications and the 
number of alerts represent non-normally distributed discrete variables.

Specifically, the quasi-Poisson models were used as a flexible 
approach allowing for variance inflation beyond that of a pure Poisson 
process, while the negative binomial models provided a more conser
vative alternative by introducing an explicit dispersion parameter. In 
both models, the dependent variables were i) the total number of pre
scribed drugs and ii) the total number of CheckTheMeds alerts, whereas 
the independent variables were the CALS and ACB scores, respectively. 
The Incidence Rate Ratios (IRR) and their 95% Confidence Intervals 
(95% CI) were calculated to quantify the percentage change in each 
outcome per one-point increase in CALS or ACB. Statistical significance 
was set at p-value < 0.05.

This dual-model approach allowed assessment of the robustness and 
consistency of the associations between anticholinergic scales and 
pharmacological outcomes, providing a more comprehensive evaluation 
of the clinical informativeness of CALS compared with ACB.

Systematic review of non-pharmacological interventions

To complement the pharmacological analysis and contextualize the 
comprehensive therapeutic approach to fibromyalgia, a systematic re
view of the scientific literature was conducted, focusing on non- 
pharmacological therapies used in chronic pain management. The 
methodology was designed and implemented in accordance with the 
Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) 2020 guidelines,25 ensuring transparency, reproducibility, 
and methodological rigor.

The literature search was performed between July and August 2025 
in PubMed, Web of Science, and Scopus. Combinations of MeSH terms 
and keywords related to “fibromyalgia”, “chronic pain”, “non-pharma
cological therapy”, “complementary treatment”, “exercise”, “psycho
logical intervention”, “mind-body therapy”, “nutrition”, “acupuncture”, 
and “rehabilitation” were applied.

The search was restricted to studies published from 2017 onward, 
following the publication of the updated EULAR recommendations for 
the management of FM,24 in order to capture recent evidence aligned 
with the current therapeutic standards. Eligibility criteria included 
clinical trials and prospective studies, evaluating outcomes related to 
pain or functionality. Exclusion criteria comprised non-original articles, 
studies without a comparator, and research focused exclusively on 
pharmacological treatments.

Study screening, data extraction, and quality assessment were per
formed independently by two investigators, with discrepancies resolved 
by consensus.

Table 1 
EULAR recommendations for the management of fibromyalgia24.

Pharmacological 
treatment

Level of 
evidence

Grade Recommendation Agreement 
(%)

Amitriptyline (low 
doses)

Ia A Some evidence 100

Duloxetine o 
milnacipran

Ia A Some evidence 100

Pregabalin Ia A Some evidence 94
Cyclobenzaprine Ia A Some evidence 75
Tramadol Ib A Some evidence 100
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Ethical approval and data protection

This study was reviewed and approved by the Institutional Review 
Board (CEEI22/327, date of approval: 14 October 2022). The partici
pants provided their written informed consent. Information processing 
ensured confidentiality and security. Thus, this work complied with the 
European General Data Protection Regulation and Organic Law 3/2018. 
The study complied with the principles of the Declaration of Helsinki: 
respect for the individual (Article 8) and recognition of their right to self- 
determination and informed decision-making (Articles 20–22), 
including participation in research, both at its beginning and throughout 
the study.

Results

Descriptive patients

A total of 113 women with FM were initially recruited for the study. 
Five were excluded: two for not taking any medication and three more 
for not taking drugs specifically for FM treatment. Consequently, 108 
women with FM were finally included in this study. The mean age was 
54.06 ± 8.43 years, with 56-years being the most common.

The average number of active principles used was 5.72 ± 3.05, with 
four principles being the most common; the range varied from 1 to 15. 
Pain-related drugs constituted 72.94% of prescriptions, with a range of 1 
to 10 drugs per patient. As the severity of the disease increases, the 
number of active principles used to treat pain tends to increase.

However, neither age nor FM severity showed any statistically sig
nificant association with the number of medications or with the number 
of safety alerts generated (multivariate Poisson regression, p-value > 0.6 
for both variables). Consistent non-parametric analyses (Kruskal-Wallis 
tests, p-value > 0.20 in all cases) confirmed the absence of meaningful 
differences across age groups or FM severity strata. These findings 
indicate that pharmacological complexity and alert frequency are pri
marily driven by the medication profile itself, rather than by de
mographic or disease-related factors.

Medications were classified by ATC codes (Fig. 1). Antidepressants 
(N06A) were the most common, with 30.69%, followed by analgesics 
(N02B) with 22.53%. Anxiolytics ranked third, comprising 15.45%. 
These, not recommended by the EULAR guidelines, have a high 

anticholinergic load,15 possibly contributing to CNS depression and 
dyscognition commonly referred to as fibro-fog. Following this, NSAIDs 
accounted for 9.87%. These anti-inflammatory drugs are also not rec
ommended for pain management in FM due to the lack of inflammation 
and potential gastrolesivity.

Interactions

Following the medication analysis using the ‘CheckTheMeds’ tool, 
881 alerts were recorded. Of these, 64.24% were classified as “action 
required by healthcare personnel”, mainly due to risks of serotonin 
syndrome, sedation, or CNS depression. Another 25.15% were classified 
as “know and assessed”, primarily related to CNS depression and seda
tion. The distribution of these alert categories is presented in Table 2.

Focusing on the “serious/avoid” category, six duplicate medication 
alerts were detected, mostly due to NSAIDs duplications. Three alerts 
were for hemorrhage risk, all from duplicate NSAIDs, and two for QT 
prolongation (due to combinations of quetiapine + escitalopram and 
hydroxyzine + fluoxetine). Additionally, 58.62% of tramadol users also 
received one or more BZP, increasing the risk of CNS depression and 
mortality. As observed in Table 1, the most common alerts were CNS 
depression (21.70%), sedation (20.22%), and serotonin syndrome 
(11.34%). Fig. 2 shows the therapeutic groups responsible for these in
teractions in the three most significant alert categories. Antidepressants 
caused 56.46% of key alerts, followed by BZPs (20.8%) and opioids 
(17.17%).

Study of fibromyalgia clinical guidelines

An assessment of adherence to EULAR guidelines was conducted. 
Strict adherence to the recommendations, meaning exclusive use of the 
first-line drugs include amitriptyline, duloxetine or tramadol, followed 
by pregabalin and cyclobenzaprine, without any additional pharmaco
logical treatments, was observed in only 2.78% of patients. A further 
68.52% used at least one recommended medication but combined it 
with other drugs, resulting in a total of 72.22% receiving at least one 
EULAR-recommended treatment. The remaining 27.78% used none of 
the recommended medications.

Subsequently, the anticholinergic load of these patients was calcu
lated according to their treatments. Table 3 presents the EULAR 

Fig. 1. Pain Medication distribution. Corticosteroids (H02A): Prednisone; NSAID (M01A): Chondroitin sulfate, dexketoprofen, etoricoxib, glucosamine, ibuprofen, 
naproxen, celecoxib; Muscle relaxants (M03B): Methocarbamol, baclofen, tizanidine; Bisphosphonates (M05B): Denosumab, risedronic acid; Opioids (N02A): Fen
tanyl, oxycodone, tapentadol, tramadol; Analgesics (N02B): Gabapentin, metamizole, paracetamol, pregabalin; Antimigraine preparations (N02C): Almotriptan, 
zolmitriptan; Antiepileptics (N03A): Topiramate, clonazepam, carbamacepine; Anticholinergic agents (N04A): Biperiden; Antipsychotics (N05A): Levosulpiride, 
olanzapine, quetiapine, chlorpromazine; Anxiolytics (N05B): Bromazepam, ketazolam, medazepam, alprazolam, diazepam, lorazepam, potassium clorazepate, hy
droxyzine; Hypnotics and sedatives (N05C): Lormetazepam, melatonin, zolpidem, flurazepam; Antidepressants (N06A): Duloxetine, vortioxetine, citalopram, des
venlafaxine, escitalopram, fluoxetine, mirtazapine, trazodone, venlafaxine, maprotiline, paroxetine, amitriptyline.
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recommendations and their corresponding Anticholinergic Load (AL) for 
the EULAR recommendations. The next column shows the mean number 
of active ingredients taken by the patients in addition to the EULAR- 
recommended treatments (number of other drugs combined). The 
following column (total CALS treatment) represents the mean total 
anticholinergic load for patients following these treatments. The final 
column corresponds to the percentage of patients with an anticholin
ergic load higher than 3.

Anticholinergic burden

The “CheckTheMeds” database yielded 13 anticholinergic risk alerts. 
Most involved antipsychotics (N05A) and antidepressants (N06A) (4 
alerts), followed by muscle relaxants (M03B) with antidepressants, 

anticholinergic agents (N04A) with antipsychotics, and double doses of 
antidepressants, each of which accounted for 2 alerts (Table 4).

“CheckTheMeds” is a medication screening tool that is based on the 
Anticholinergic Cognitive Burden (ACB) scale. Using the CALS meth
odology (217 drugs),14 the authors observed that 50.93% had an anti
cholinergic load ≥3 (mean 4.38±1.75), with one patient exhibiting 
11-points. This load came from a mean of 2.78 ± 0.94 drugs, which 
may raise concerns about potential cognitive effects, including dyscog
nition and symptoms commonly reported as fibro-fog. In the control 
population (n = 1405), the mean number of medications was 4.84 ±
3.60 and CALS score 1.21 ± 1.60. Among the 689 polymedicated con
trols, the mean was 7.78 ± 2.66 medications and CALS 2.01 ± 1.78. 
These values were markedly lower than those observed in FM patients, 
even when matched by polypharmacy status, suggesting that the 

Table 2 
Distribution of clinically verified alerts identified by CheckTheMeds®.

Avoid Consider intervention Know and assess Occasional Total

CNS depression 0.00% 14.18% 7.52% 0.00% 21.70%
Sedation 0.00% 14.30% 4.81% 1.11% 20.22%
Serotoninergic syndrome 0.00% 10.48% 0.86% 0.00% 11.34%
Loss of effectiveness 0.00% 0.00% 2.59% 3.82% 6.41%
Toxicity 0.00% 1.73% 1.97% 1.23% 4.93%
QT interval prolongation 0.25% 1.48% 0.74% 1.60% 4.07%
Preventing risk of falls and fractures 0.00% 3.82% 0.00% 0.00% 3.82%
Duplicity 0.74% 2.59% 0.00% 0.00% 3.33%
Increased Adverse Drug Reactions 0.00% 1.48% 1.60% 0.12% 3.21%
Hemorrhages 0.37% 1.60% 1.11% 0.00% 3.08%
CYP2D6 0.00% 0.37% 2.47% 0.00% 2.84%
Consider reducing anticholinergic load 0.00% 2.71% 0.00% 0.00% 2.71%
Therapeutic cascade 0.00% 2.47% 0.00% 0.00% 2.47%
Consider an alternative to antidepressants 0.00% 1.85% 0.00% 0.00% 1.85%
Anticholinergic Load (ACB) 0.00% 1.11% 0.25% 0.25% 1.60%
Joint use of SSRIs and tricyclic 0.00% 1.48% 0.00% 0.00% 1.48%
Assess need for 3 analgesics 0.00% 1.36% 0.00% 0.00% 1.36%
Alternatives to clonazepam 0.00% 1.23% 0.00% 0.00% 1.23%
Low blood pressure 0.00% 0.00% 0.86% 0.00% 0.86%
Antagonising the anticonvulsant effect 0.00% 0.00% 0.00% 0.74% 0.74%
CYP2C19 0.00% 0.00% 0.37% 0.00% 0.37%
Hepatotoxicity 0.00% 0.00% 0.00% 0.25% 0.25%
NSAIDs þ bisphosphonates 0.00% 0.00% 0.00% 0.12% 0.12%
TOTAL 1.36% 64.24% 25.15% 9.25% 100%

Fig. 2. Breakdown of alerts by causative therapeutic groups. * Other therapies included antipsychotics, antihistamines, and melatonin.
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elevated anticholinergic burden in FM is not solely due to the quantity of 
drugs, but to the therapeutic profile commonly prescribed in this 
condition.

To directly compare the performance of CALS versus ACB within the 
studied cohort, the authors conducted a quasi-Poisson and negative 
binomial regression analysis to evaluate their association with phar
macological complexity (number of drugs) and safety indicators (total 
alerts).

In quasi-Poisson models, each additional CALS point was associated 
with a 23% increase in the number of medications (IRR = 1.23; 95% CI 
[1.12–1.35]; p-value < 0.001) and a 6% increase in total alerts (IRR =
1.06; 95% CI [1.02–1.10]; p-value = 0.003. No significant associations 
were observed for ACB with either variable (p-value = 0.43 for the 
number of drugs and p-value = 0.88 for total alerts).

Using the more conservative negative binomial approach (also 
robust to overdispersion) results were consistent: CALS remained 

significantly associated with the number of medications (IRR = 1.26; 
95% CI [1.13–1.40]; p-value < 0.001) and showed a trend-level asso
ciation with total alerts (IRR = 1.06; 95% CI [0.999–1.124]; p-value =
0.053). Fig. 3 represents this comparison between ACB and CALS scores.

These convergent results across distinct overdispersion-correction 
methods reinforce the robustness and reproducibility of CALS as a sen
sitive marker of pharmacological complexity: each additional CALS 
point was associated with approximately between 23%–26% more 
prescribed drugs and 6% more alerts, whereas ACB showed no signifi
cant relationship with these outcomes in this FM cohort.

Preferred Reporting Items for Systematic Reviews and Meta-Analyses

Systematic review of non-pharmacological interventions

The systematic review revealed substantial heterogeneity in study 
designs, intervention protocols, and outcome measures, which limits the 

Table 3 
EULAR recommendation for FM treatment and drug combinations.

N AL from EULAR 
recommendations

Number of concomitant non-EULAR- 
recommended drugs

Total cals 
treatment

Percentage of patients with 
CALS ≥3

Amitriptyline n = 11 
(10.19%)

3 4.3 ± 1.16 5.4 ± 1.56 100%

Duloxetine n = 19 
(17.59%)

0 3.16 ± 1.01 1.61 ± 0.77 35%

Tramadol n = 7 (6.48%) 2 3.57 ± 0.79 3.57 ± 1.13 85.71%
Pregabalin n = 6 (5.56%) 0 3.83 ± 0.72 3 ± 0.81 50%
Amitriptyline þ duloxetine n = 5 (4.63%) 3 3.4 ± 1.14 3.6 ± 0.55 100%
Amitriptyline þ tramadol n = 3 (2.78%) 5 4.33 ± 1.53 6.67 ± 1.53 100%
Duloxetine þ pregabalin n = 7 (6.48%) 0 4.37 ± 2.50 2.14 ± 3.64 14.29%
Duloxetine þ tramadol n = 12 

(11.11%)
2 5.08 ± 0.90 3.17 ± 1.34 75%

Pregabalin þ tramadol n = 4 (3.7%) 2 5.5 ± 1.91 3.5 ± 1.29 75%
Amitriptyline þ duloxetine þ

pregabalin
n = 1 (0.93%) 3 8 6 100%

Tramadol þ pregabalin þ
duloxetine

n = 3 (2.78%) 2 6.33 ± 2.52 3.67 ± 2.89 33.33%

* The combinations of amitriptyline + pregabalin or the amitriptyline + duloxetine + tramadol were not included in the table since they were not consumed by our 
population. In turn, the combination of amitriptyline + duloxetine + pregabalin was only prescribed by one patient. AL: Anticholinergic Load from CALS methodology.

Table 4 
Medication for pain treatment in our study population is classified according to CALS.

Without anticholinergic load Low potency (Score 1) Medium potency (Score 
2)

High potency (Score 3)

Almotriptan (N02CC05) 
0.93%

Levosulpiride (N05AL07) 
0.93%

Alprazolam (N05BA12) 
15.74%

Lorazepam (N05BA06) 
12.04%

Baclofen (M03BX01) 
2.78%

Amitriptylinea

(N06AA09) 18.52%
Bromazepam (N05BA08) 

9.26%
Lormetazepam (N05CD06) 
4.63%

Celecoxib (M01AH01) 
1.85%

Methocarbamol (M03BA03) 
3.70%

Carbamazepine 
(N03AF01) 0.93%

Biperiden (N04AA02) 
0.93%

Chondroitin Sulfate 
(M01AX25) 2.78%

Medazepam (N05BA03) 
0.93%

Citalopram (N06AB04) 
1.85%

Mirtazapine (N06AX11) 
1.85%

Maprotiline (N06AA21) 
17.59%

Chlorpromazine 
(N05AA01) 0.93%

Denosumab (M05BX04) 
2.78%

Melatonin (N05CH01) 
0.93%

Clonazepam (N03AE01) 
9.26%

Oxycodone (N02AA05) 
3.70%

Olanzapine (N05AH03) 
2.78%

Hydroxyzine (N05BB01) 
1.85%

Dexketoprofen (M01AE17) 
8.33%

Metamizole Sodium 
(N02BB02) 13.89%

Desvenlafaxine 
(N06AX23) 2.78%

Potassium clorazepate 
(N05BA05) 1.85%

Paroxetine (N06AB05) 
2.78%

Tizanidine (M03BX02) 
1.85%

Duloxetinea (N06AX21) 
44.44%

Naproxen (M01AE02) 
3.70%

Diazepam (N05BA01) 
23.15%

Prednisone (H02AB07) 
0.93%

Quetiapine (N05AH04) 
2.78%

​

Etoricoxib (M01AH05) 
20.37%

Paracetamol (N02BE01) 
55.56%

Escitalopram (N06AB10) 
7.41%

Tapentadol (N02AX06) 
5.56%

Tramadola (N02AX02) 
6.44%

​

Gabapentin (N02BF01) 
7.41%

Pregabalina (N02BF02) 
20.37%

Fentanyl (N02AB03) 
0.93%

Trazodone (N06AX05) 
18.52%

​ ​

Glucosamine (M01AX05) 
0.93%

Risedronic Acid (M05BA07) 
3.70%

Fluoxetine (N06AB03) 
7.41%

Venlafaxine (N06AX16) 
6.48%

​ ​

Ibuprofen (M01AE01) 
4.63%

Topiramate (N03AX11) 
4.63%

Flurazepam (N05CD01) 
1.85%

Zolmitriptan (N02CC03) 
0.93%

​ ​

Ketazolam (N05BA10) 
1.85%

Vortioxetine (N06AX26) 
3.70%

​ ​ ​ ​

Lacosamide (N03AX18) 
2.78%

Zolpidem (N05CF02) 
2.78%

​ ​ ​ ​

Lamotrigine (N03AX09) 
0.93%

​ ​ ​ ​ ​

a The medications recommended by the EULAR guidelines for FM treatment.
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ability to establish a robust consensus regarding the long-term efficacy 
of therapeutic exercise, psychological interventions, electrostimulation, 
acupuncture, irradiation, or heart rate variability biofeedback. Never
theless, specific trials reported relevant clinical improvements following 
hypnotherapy, music therapy, dietary interventions, and low-pressure 
oxygen therapy. Taken together, these approaches emerge as plausible 
adjuvant options within individualized, multimodal treatment pro
grams. The PRISMA flow diagram and the full summary of included 
studies are available in the Supplementary Material.

Discussion

Medication review in FM treatments is a critical aspect of managing 
this chronic disease, which is characterized by widespread pain, fatigue, 
and other associated symptoms. The medication review process involves 
a comprehensive evaluation of all prescriptions, over-the-counter med
ications, and supplements taken by patients with FM. The primary 
objective is to optimize therapeutic outcomes, ensure the safety of 
pharmacological therapies, and improve patient adherence to treatment 
regimens.

A review of different guidelines has revealed a lack of consensus on 
the appropriate medications for the treatment of FM symptoms. The 
2017 EULAR recommendations suggest certain active principles that are 
not entirely recommended for this patient population, due to medical 
alerts that emerged after their publication in 2017.23,26–28 Meanwhile, 
the 2020 guideline from the Spanish Rheumatology Society provides a 
thorough review of medications commonly used by fibromyalgia pa
tients but refrains from endorsing specific treatments due to insufficient 
evidence of efficacy.23 This cautious stance underscores strict scientific 
standards and ongoing uncertainties in the field. These discrepancies 
highlight the need for further research, such as the present study, aimed 
at providing updated insights into medication use and its implications 
for anticholinergic burden in fibromyalgia management.

Physicians face numerous challenges in determining the most 
appropriate treatment for FM patients; no official consensus exists on 
this matter. In addition, the complexity of FM treatment often results in 
patients becoming polymedicated, with 74.94% of the total drugs pre
scribed being used for pain management. This factor is also related to the 
patients’ experiences of fragility and dyscognition.12,29 The comparison 
with a large control population further supports that the high anticho
linergic burden observed in FM exceeds that seen in similarly poly
medicated individuals without FM. This suggests that, beyond the 
quantity of medications, the specific pharmacological regimens used in 
FM may predispose to greater central anticholinergic effects, potentially 
contributing to symptoms commonly reported as fibro-fog.

These findings reveal an inherent discrepancy within current thera
peutic standards: guideline-recommended drugs, while evidence- 

supported, are among the primary drivers of clinically significant anti
cholinergic burden. This highlights the need for guideline evolution that 
prioritizes safer long-term pharmacological strategies and greater inte
gration of non-pharmacological interventions to prevent iatrogenic 
exacerbation of key symptoms such as cognitive dysfunction.

Beyond the present findings, growing evidence supports dietary 
strategies as a feasible, non-invasive, and patient-driven approach for 
chronic pain modulation in FM. Pro-inflammatory dietary profiles, 
assessed using the Dietary Inflammatory Index, have been associated 
with increased pain severity, particularly in women,30,31 whereas 
anti-inflammatory patterns are linked to improvements in pain and 
related symptoms, including fatigue, mood disturbances and sleep 
quality.32–35 These benefits may reflect reductions in inflammation and 
oxidative stress,33,36 improved neuromuscular and immune function 
through adequate mineral intake,37–39 and omega-3–mediated neuro
protection.33,40 Specific nutrients and bioactive compounds, including 
vitamin D, magnesium, omega-3 fatty acids, coenzyme Q10, alpha-lipoic 
acid, and curcumin have shown promising effects on pain, oxidative 
stress and cognitive complaints.37,39,41,42 Collectively, these findings 
support the potential of dietary interventions as complementary stra
tegies that may help alleviate symptoms while reducing the need for 
additional medication.

Focusing on the medications taken by patients and the potential is
sues associated with the involved active principles, the authors observe 
that in the group of drugs without anticholinergic load, paracetamol 
stands out, is included. Several studies have confirmed that it is not 
effective for FM pain relief,26,43 yet it is used in 12.87% of their treat
ments. Duloxetine is used by 18.52%, while pregabalin and gabapentin 
are taken by 6.44%. Duloxetine appears to be safe and effective, 
although its efficacy is dose-dependent.26,28,43 Pregabalin is recom
mended, but careful consideration is needed to ensure that patients do 
not have any retinal nerve issues.26,28,43 Conversely, gabapentin has 
shown limited efficacy and is not fully recommended.26,43

For the group of drugs with low anticholinergic burden (score 1), 
prednisone and fluoxetine are not recommended due to their lack of 
efficacy.43 Likewise, BZPs are not recommended for FM pain manage
ment, given the lack of supporting evidence and their risks of addiction 
and other adverse effects.23 Despite this, 18.24% use BZP chronically. 
The recommended duration for BZP use is typically 2 to 4-weeks for 
insomnia and up to 12-weeks for anxiety treatment,44 yet many patients 
in the studied population have been on these treatments for several 
years. Furthermore, Selective Serotonin Reuptake Inhibitors (SSRIs) 
show limited evidence of efficacy in adults with FM.43 Nonetheless, 
30.69% of these patients use antidepressants, sometimes for reasons 
other than pain.

In the medium anticholinergic burden group (score 2), tramadol is 
included. While opioids are generally not recommended for FM,43 some 

Fig. 3. Forest plots showing IRRs (95% CI) for ACB and CALS across models. Triangles indicate p < 0.05; circles, p ≥ 0.05; dashed line = IRR 1.
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studies suggest that they may be appropriate for certain patients, though 
not as a first-line therapeutic strategy.24,26 Tramadol represents 6.44% 
of pain treatments, consistent with its limited recommendation.

FDA alerts warn about combining opioids with BZPs or CNS de
pressants, due to risks like CNS and respiratory depression, serotonin 
syndrome, and fatalities.16,46 Given the large number of patients taking 
BZP, this may pose a significant risk in the future. In the present study, 
58.62% use BZP and opioids together, which, along with “CheckThe
Meds”, indicates a potential risk. Tramadol is mainly metabolized to 
O-desmethyltramadol by CYP2D6. This metabolite has a markedly 
higher affinity for the µ-opioid receptor than tramadol itself. Therefore, 
in individuals with increased CYP2D6 activity, standard doses of tra
madol may increase the risk of adverse effects such as respiratory 
depression or serotonin syndrome, especially when taken with other 
CNS-acting drugs45 should guide more tailored use (Fig. 2).

The final group includes active principles with a high anticholinergic 
burden (score 3). Amitriptyline is an effective option for pain, sleep 
disorders, and fatigue in FM, but it has potential adverse 
effects.14,26–28,43 Amitriptyline is consumed by 10.19% of the studied 
population, either alone or in combination (8.33%). It is considered one 
of the drugs with the highest anticholinergic potency, contributing a 
considerable burden (3-points) on its own. When combined with other 
anticholinergic drugs, such as BZP (1-point), SSRI (1-point), or tramadol 
(2-points), side effects are exacerbated, increasing dyscognition, 
reduced attention, and impaired information processing,14 which may 
contribute to symptoms often described as fibro-fog.

Long-term exposure to anticholinergics has been linked to dimin
ished cognitive function, including reduced information processing and 
impaired verbal recall. These effects persist even after the use of anti
cholinergic medications decreases,46 presenting a significant health 
problem in polymedicated patients and those with multiple symptoms.

Fibro-fog is a legitimate and frequently misunderstood symptom 
associated with FM, warranting greater attention and understanding 
from both healthcare professionals and society. Exploring medications 
as potential contributors to cognitive dysfunction presents a valuable 
area for consideration. As the present study’s findings demonstrate, 
50.93% of the study population presented a substantial anticholinergic 
burden, which may be associated with symptoms resembling those 
documented in the literature as fibro-fog.7,8,14

Regarding the distribution of alerts provided by 'CheckTheMeds', the 
most prevalent alert is for CNS depression (21.70%), followed by 
sedation (20.22%) and serotonin syndrome (11.34%). CNS depression 
can lead to a range of issues, such as drowsiness, confusion, impaired 
motor coordination, and respiratory depression. In the present study, 
opioids, antidepressants, and BZP were primarily responsible for these 
effects. This is particularly concerning in polymedicated patients, as the 
hepatic metabolism of these drugs may increase the risk of toxicity and 
overdose.47

Benzodiazepines and opioids both cause CNS depression via different 
mechanisms. BZP enhances GABA's inhibitory effects through GABA-A 
receptors, causing sedation and anxiety relief. Opioids act on mu- 
opioid receptors, inhibiting neurotransmitter release, reducing 
neuronal activity, and inducing pain relief, sedation, and respiratory 
depression. Both drug classes can impair cognition, and, when taken in 
high doses or in combination with other CNS depressants (e.g., alcohol), 
they significantly increase the risk of overdose. Selective serotonin re
uptake inhibitors raise serotonin by blocking reuptake, with effects 
typically emerging after several weeks. However, only one-third of pa
tients reach full remission, and these drugs may modulate microglial 
activity, influencing neuroinflammation and cognitive symptoms.48

Additionally, serotonin syndrome, a potentially life-threatening condi
tion, has been reported in patients treated with tramadol in combination 
with other serotonergic agents or tramadol alone. Symptoms include 
mental changes, autonomic instability, neuromuscular disturbances, 
and gastrointestinal issues. Combining tramadol with sedatives, like 
BZP, increases the risk of CNS depression, potentially causing sedation, 

respiratory depression, coma, or death due to the additive depressant 
effects.49

Polypharmacy increases the risk of side effects and interactions,50 yet 
current treatment strategies often overlook non-pharmacological in
terventions. Healthy nutrition and regular physical activity are rarely 
emphasized, despite their potential to modulate the pathophysiology of 
chronic pain. Emerging evidence suggests that lifestyle-based ap
proaches can reduce inflammation, improve mitochondrial function, 
and enhance neuroplasticity. As detailed in the supplementary system
atic review of studies published since the 2017 EULAR guidelines, the 
authors identified 44 clinical studies assessing a variety of 
non-pharmacological interventions in fibromyalgia. These included 
physical exercise, psychological approaches, electrostimulation, 
acupuncture, hypnotherapy, ozone therapy, light therapy, music ther
apy, nutritional strategies, low-pressure oxygen therapy, irradiation at 
pain points, heart rate variability training, and isolated medication tri
als. The heterogeneity of study designs, outcome measures, and 
follow-up durations limits the ability to draw firm conclusions. How
ever, certain modalities, such as hypnotherapy, ozone therapy, music 
therapy, nutritional interventions, and low-pressure oxygen therapy, 
reported statistically significant improvements in pain in at least one 
trial, while others showed mixed or inconclusive results. This variability 
underscores the need for individualized treatment planning and sup
ports the potential complementary role of these approaches alongside 
pharmacological management. Integrating these interventions into 
clinical practice may offer safer and more sustainable long-term benefits 
for patients with chronic pain.51,52

During a medication review, healthcare professionals assess efficacy, 
side effects, potential interactions, and overall medication burden. This 
is particularly important in FM, where polypharmacy is common due to 
comorbidities such as irritable bowel syndrome, migraines, and sleep 
disorders, increasing the risk of drug interactions. This study highlights 
that 50.93% of patients have a high anticholinergic burden. Addition
ally, 21.70% are at risk of CNS depression, and 11.34% are at risk of 
serotonin syndrome, with most cases necessitating intervention. These 
adverse effects, including confusion and impaired coordination, can 
exacerbate symptoms commonly described as fibro-fog and may 
contribute to increased frailty in this population.7,8,14

Periodic medication reviews are crucial in FM management, typi
cally involving assessing antidepressants, anticonvulsants, muscle re
laxants, and analgesics. Since FM affects multiple systems, effective 
treatment combines pharmacological, physical, and psychological in
terventions.24 A comprehensive review may result in dose adjustments, 
deprescribing medications contributing most to the anticholinergic 
burden, discontinuation of ineffective therapies, or adding new ones. 
Moreover, it considers the patient's lifestyle, preferences, and adher
ence, which are key to a successful treatment plan. In this regard, the 
evidence summarized in the supplementary systematic review reinforces 
the notion that non-pharmacological approaches can complement 
pharmacological strategies, even if they were not directly evaluated in 
the studied cohort, and should be considered within individualized care 
plans.

Strengths and limitations

This study has several strengths, including a well-characterized 
cohort of women with fibromyalgia and a comprehensive assessment 
of pharmacological treatments using multiple validated anticholinergic 
burden scales.

All medication data were manually reviewed and verified using the 
CheckTheMeds® database, ensuring accuracy in burden classification, 
and all alerts generated by CheckTheMeds were clinically verified by the 
research team. In addition, the integration of pharmacological safety 
assessment with evidence from a supplementary systematic review 
provides a more complete understanding of therapeutic strategies 
available for FM.
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The reliance on proprietary software represents a major limitation in 
terms of full reproducibility, and the authors recommend that future 
studies consider complementary or open-access tools to enhance trans
parency for an international audience.

The cross-sectional design limits causal inference. Anticholinergic 
burden was categorized (mild, moderate, severe) rather than measured 
continuously, and the sample distribution restricted the use of robust 
multivariable models. As no neuropsychological tests were performed, 
the proposed link between burden and cognitive symptoms is based on 
prior evidence supporting CALS as a correlate of cognitive impairment, 
rather than a direct demonstration in this cohort. Consequently, the 
authors focused on a detailed descriptive characterization of specific 
drugs by burden category (Table 4), which offers clinically relevant 
insights despite the lack of formal regression analyses. Future longitu
dinal studies with larger samples and continuous burden scores will 
enable more comprehensive modelling of predictors and further incor
poration of non-pharmacological factors such as nutritional strategies to 
explore whether optimizing lifestyle-based approaches could help 
reduce medication burden and associated risks.

Although the highly selected nature of the cohort limits generaliz
ability, the detection of a substantial number of pharmacological alerts 
in patients with stable fibromyalgia and no major comorbidities un
derscores the intrinsic complexity and safety challenges of pharmaco
logical management in this condition.

Conclusions

Pharmacological reviews are fundamental in FM healthcare, partic
ularly given its complexity. Regular evaluations may help ensure safe 
and effective treatments, thereby supporting the overall quality of care 
and potentially improving health outcomes. They may help prevent 
serious issues like CNS depression, serotonin syndrome, and excessive 
anticholinergic burden, factors that can significantly affect patients’ 
quality of life.

The present study highlights the need for rational medications used 
in FM. The high prevalence of polypharmacy and anticholinergic burden 
observed underscores the need for careful medication management. 
Assessing potential interactions is essential, as these findings reveal a 
substantial risk of CNS depression and serotonin syndrome, conditions 
that require prompt intervention.

Pharmacological interventions are essential in managing FM symp
toms, not only to improve quality of life but also to ensure treatment 
safety. The anticholinergic burden plays a pivotal role in the overall 
well-being of FM patients, particularly those who are polymedicated. 
This burden requires careful evaluation, as its reduction helps alleviate 
cognitive symptoms. Due to the lack of consensus on FM therapies, it is 
vital for clinicians to assess individual responses and needs, which may 
allow for tailored, more effective treatment.

In addition, as summarized in the supplementary systematic review 
of studies published since the 2017 EULAR guidelines, multiple non- 
pharmacological interventions, such as physical exercise, psychologi
cal therapies, nutritional strategies, and certain complementary tech
niques, have been evaluated, with some showing potential benefits for 
pain management. While the present study did not directly test these 
approaches, the available evidence supports their role as complemen
tary options alongside pharmacological care, within individualized 
treatment plans. Nutritional strategies also constitute a clinically rele
vant opportunity for safer symptom management. Dietary interventions 
with anti-inflammatory properties may reduce pain, improve cognitive 
functioning, and support overall well-being, while empowering patients 
with a self-modifiable tool that avoids additional pharmacological 
burden.

In conclusion, this study emphasizes the necessity of aligning treat
ments with established clinical guidelines to optimize therapeutic out
comes. Regular medication reviews, personalized treatment plans, and 
diligent monitoring of drug interactions are recommended to enhance 

the management of FM. Although specific interventions such as 
deprescribing protocols were not directly tested in the present study, 
these strategies are supported by existing clinical guidance and are 
important to mitigate the risks identified in the studied cohort, partic
ularly in polymedicated patients.
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