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Abstract

Objective: Screening studies are recommended to rule out neoplasms and chronic infections before starting disease-modifying
therapies (DMTs). To illustrate the importance of screening before DMT initiation and to show, the most frequent findings in patients
with multiple sclerosis (MS) in a developing country. Methods: We analyzed patients admitted to the MS clinic from 2020 to 2023
who underwent screening before the initiation of DMT. All patients were sampled for: quantiFERON for tuberculosis (TB), varicella
zoster immunoglobulin G levels, human immunodeficiency virus, Hepatitis B, Hepatitis C virus, venereal disease research laboratory,
papanicolaou smear, and mammogram in women over 40. Results: We analyzed 103 patients, 74 of whom were women (71.8%),
with a mean age of 42.8 + 15. Pathological findings were detected in 21 (20%) patients: latent TB in 12 (11.6%), cervical human
papillomavirus infection in 3 (2.9%), benign thyroid nodule in 2 (1.9%), liver TB in 1 (0.9%), penile squamous carcinoma in 1 (0.9%),
thyroid carcinoma in 1 (0.9%), and breast papilloma in 1 (0.9%). Patients who received DMT did not develop any complications.
Conclusions: The pathological findings did not influence the final treatment decision. However, screening tests are essential for the
early detection and management of chronic conditions. Conducting these tests before initiating DMTs helps identify potential co-
morbidities or contraindications to immunosuppressive treatments, ensuring safer and more effective patient care.
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Tamizaje de infecciones cronicas y malignidad en pacientes mexicanos con
esclerosis multiple

Resumen

Objetivo: Los estudios de cribado se recomiendan para descartar neoplasias e infecciones cronicas antes de las terapias
modificadoras de la enfermedad. (TME). llustrar la importancia del cribado previo al inicio de TME, mostrar los hallazgos mds
frecuentes en pacientes con esclerosis multiple (EM) en un pais en vias de desarrollo. Métodos: Se analizaron los pacientes
ingresados en la consulta de EM entre 2020-2023, a quienes se les realizd un perfilamiento previo al inicio de TME. A todos los
pacientes se les tomaron muestras de: quantiFERON para tuberculosis, niveles de IgG varicela zoster, virus de la inmunodefi-
ciencia humana, hepatitis B, hepatitis C, VDRL, citologia vaginal y mamografia en mujeres mayores de 40 afios. Resultados: Se
analizaron 103 pacientes, de los cuales 74 eran mujeres (71.8%), la edad media fue de 42.8 + 15 afios. Se detectaron hallazgos
patoldgicos en 21 (20%) pacientes: tuberculosis latente 12 (11.6%), infeccion cervical por VPH 3 (2.9%), nédulo tiroideo benig-
no 2 (19%), tuberculosis hepatica 1 (0.9%), carcinoma escamoso de pene 1 (0.9%), carcinoma de tiroides 1 (0.9%) y papiloma
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de mama 1 (0.9%). Los pacientes que recibieron TME no desarrollaron ninguna complicacion. Conclusiones: Los hallazgos
patoldgicos no influyeron en la decision final del tratamiento. Sin embargo, el perfilamiento es esencial para la deteccion tem-
prana y el tratamiento de enfermedades crdnicas. La realizacion de estas pruebas ayuda a identificar posibles comorbilidades
o0 contraindicaciones para los tratamientos inmunosupresores, lo que garantiza una atencion al paciente mds segura y eficaz.

Palabras clave: Esclerosis multiple. Tamizaje. Infecciones cronicas. Prevencidn. Inicio del tratamiento.

Introduction

Multiple sclerosis (MS) is a chronic, demyelinating,
and neurodegenerative disease of the central nervous
system. It is the leading cause of non-traumatic disabil-
ity among young adults, affecting 2.3 million people
worldwide'.

The growing number of approved disease-modifying
therapies (DMTs) increases the possibility of adapting
treatment plans to individual patient needs, in terms of
efficacy, safety issues, and preferences?. Current
trends toward initiating high-efficacy DMTs have gained
ground due to accumulating evidence supporting their
efficacy in slowing disease progression and reducing
clinical disability®.

Depending on their mechanisms of action, immuno-
modulatory and immunosuppressive DMTs increase
the risk of infections, including reactivation of la-
tent pathogens, as well as asymptomatic chronic or
new infections*,

People living with MS are a risk group for chronic
infections, with studies reporting hazard ratios between
2.5 and 3.5 times higher for MS patients compared with
controls®. People with MS also experience a reduced
life expectancy of up to 7-14 years compared to the
general population®7.

While these therapies claim an acceptable safety
profile, they exert a considerable immunosuppressive
effect, potentially heightening the theoretical risk of
infections and malignancies. Given these consider-
ations, it is advisable to conduct screening studies
before starting DMTs to identify and exclude any neo-
plasms or chronic infections that might pose contrain-
dications to their use®.

The Delphi consensus statement provides a compre-
hensive list of screening studies recommended for
baseline infectious disease evaluation before initiating
any DMT®:

— Serologic assessment: Toxoplasma immunoglobulin
G (IgG), Hepatitis B core antibody (HBcAb), surface
antigen (HBsAg), surface antibody (HBsAb), Hepatitis
C virus antibody (HCVADb), human immunodeficiency
virus (HIV), venereal disease research laboratory
(VDRL)

- Immunoglobulins for varicella-zoster virus (VZV IgG),
cytomegalovirus (CMV 1gG), Epstein-Barr virus (EBV
IgG), measles 1gG, and rubella 1gG

— Papanicolaou (Pap) smear with human papillomavi-
rus (HPV) test

— Tuberculosis (TB) testing: Interferon-y release assay
(IGRA) or purified protein derivative intradermal
(PPD- intradermal reaction) test.

Methods

An observational retrospective study was performed,
with the approval of the Ethics Committee of our insti-
tution. We analyzed patients admitted to the MS Clinic
of the Instituto Nacional de Ciencias Médicas y Nu-
tricion “Salvador Zubiran” in Mexico City, from January
2020 to December 2022, who underwent screening
before the initiation of DMT.

We based our profiling on the recommendations of
the Delphi consensus, adapting them to suit our popu-
lation. Patients were sampled for IGRA with QuantiF-
ERON®-TB Gold for TB, VZV IgG, HIV, HBcAb, HBsAg,
HBsAb, HCVADb, and VDRL. Women underwent a Pap
smear with a cervical HPV test, and those over 40 years
of age also had a mammogram.

Toxoplasma IgG, CMV IgG, EBV IgG, Measles IgG,
and Rubella 1gG tests were not included, as they are
not routinely recommended before starting DMTs.

In the applicable cases, thoracic radiography, thyroid
function tests, and thyroid ultrasound were performed.
Fourteen patients who were not completely evaluated
and lost to follow-up were excluded.

The rest of the demographic variables, clinical char-
acteristics, pharmacological treatment, and comorbidi-
ties were obtained from medical records. Patient data
were collected and captured in a database in the Sta-
tistical Package for the Social Science V25 program for
analysis. Descriptive analysis of nominal variables was
performed using percentages and proportions, and for
numeric variables, mean and standard deviation were
used. Bivariate analysis was performed with numeric
variables using the Student’s t-test.



Results

We analyzed 103 patients, 74 were women (71.8%), and
the average age was 42.8 + 15, the mean time living with
MS was 12.75 years, average expanded disability status
scale score was 2.72 + 1.8. Sixty-six patients (65%) pre-
sented with relapsing-remitting MS, 26% with secondary
progressive MS, and 9% with primary progressive MS.

Previous comorbidities were found in 26 patients
(25%) patients, which were: hypothyroidism 9 (8%), di-
abetes mellitus type 2 6 (5%), hypertension 3 (2%),
lupus 3 (2%), inflammatory colitis 1 (0.9%), neurofibro-
matosis 1 (0.9%), uveitis 1 (0.9%), Type 1 diabetes
mellitus (0.9%), and ischemic stroke 1 (0.9%).

Pathological findings were detected in 21 (20%) pa-
tients, as seen in table 1. In our series, we identified
three cases of cervical HPV infection which resolved
with electrofulguration. A patient with a verrucous dermal
lesion on the penis was found to have a low-grade HPV+
neoplasia, which was resolved with excisional biopsy.
No other male patient reported genital lesions, so no
further screening tests were performed. None of our
patients with latent TB (LTB) exhibited any pathological
findings on chest tomography indicative of active TB. All
individuals received prophylactic treatment in collabora-
tion with infectious disease specialists, and no compli-
cations arose at the beginning of the DMT.

An extra-pulmonary manifestation of TB was ob-
served in only one patient, a 35-year-old woman, pre-
viously treated with alemtuzumab in 2016, who under-
went screening tests in 2023 following a clinical relapse.
She presented persistent elevation of liver function
tests, with a liver biopsy revealing granulomatous in-
flammation and a positive Mycobacterium tuberculosis
polymerase chain reaction. At present, she is under
surveillance and has not initiated DMT yet.

Patients with other pathological findings were effec-
tively treated and subsequently administered DMT, as
described in table 1. As of now, they have not experi-
enced any complications.

The interval between screening tests and the initia-
tion of DMT was 21.3 + 14 days for patients without
pathological findings. In contrast, for patients with
pathological findings, this interval increased significant-
ly to 96.2 + 78 days. This delay was statistically signif-
icant (p = 0.001), likely due to the need for additional
tests and evaluations by other specialties.

Discussion

Our study results align with those documented in
other international series, underscoring the significance
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of conducting profiling studies prior to starting a DMT.
In accordance with Global Consensus Standards, cli-
nicians are advised to evaluate DMT eligibility within
6 weeks of diagnosis'®.

We perform the same screening tests for all patients,
regardless of the intended DMT. This standardized ap-
proach simplifies the process and helps prevent delays
if a treatment change becomes necessary later. Al-
though we recognize that this may not be applicable to
all centers, we consider it a good clinical practice for
efficient patient management.

At our center, we were able to initiate DMT within
3 weeks of diagnosis for patients without abnormalities
in their screening tests. In contrast, this period extend-
ed to 3 months for patients with pathological findings.
Our MS clinic is part of a tertiary care hospital, ensuring
access to all necessary specialties for comprehensive
case management. However, it is important to empha-
size that healthcare in Mexico is highly variable, and
the time required to initiate DMT is likely even longer
in many other settings.

TB

The global prevalence of LTB stood at 24.8% as de-
termined by IGRA, and 21.2% when using a 10 mm
PPD cut-off'. In a major MS center in the United States,
fewer than 10% of patients exhibited abnormal IGRA
results: 2.0% tested positive, while 6.1% yielded inde-
terminate results. In Mexico, there are an estimated
23,000-37,000 new cases of TB reported annually, re-
sulting in a rate of 23 cases/100,000 inhabitants's. We
observed an incidence of LTB of 11.9%, consistent with
rates reported by other centers in Mexico™. The PPD
or tuberculin test is recommended as the first choice
for diagnosing LTB due to its cost-effectiveness. This
test has a sensitivity of 75% for detecting M. tubercu-
losis infection in patients who are not vaccinated with
Bacillus Calmette-Guérin (BCG) and 59% in those who
are vaccinated. IGRAs have better specificity than the
tuberculin test and are not affected by BCG vaccination
under normal conditions'.

LTB linked with immunosuppressive risk factors pos-
es a yearly risk of active TB ranging from 5% to 10%'°.

LTB screening is suggested for patients with MS who
will be started on teriflunomide, fingolimod, natalizum-
ab, alemtuzumab, rituximab, ocrelizumab or dimethyl
fumarate (DMF). The use of alemtuzumab, cladribine,
and teriflunomide is correlated with a slightly elevated
risk of active TB compared with the general population,
particularly in areas endemic to TB".
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Table 1. Pathological findings in MS patients, treatment strategies, and the selection of DMTs post-screening

Pathological finding

Patients, n (%) | Treatment DMT chosen after screening
(n =103) (%)

Latent tuberculosis 12 (11.6) Rifampicine or isoniazide for 6 months Cladribine
Ocrelizumab
Fingolimod
Pap smear with atypical HPV+cells 3(2.9) Electrofulguration Cladribine
Ocrelizumab
Benign thyroid nodule 2(1.9) Surveillance Siponimod
Cladribine
Liver tuberculosis 1(0.98) Six-month RIPE TB treatment (rifampicine, In surveillance
isoniazid, pyrazinamide, ethambutol)
Low-grade neoplasia in penis HPV+ 1(0.98) Excisional biopsy Ocrelizumab
Papillary thyroid cancer 1(0.98) Thyroidectomy with radioiodine Cladribine
Intraductal breast carcinoma 1(0.98) Excisional biopsy Dimethyl fumarate

MS: multiple sclerosis; DMT: disease-modifying therapies; HPV: human papillomavirus; RIPE TB: tuberculosis.

However, there is no evidence of an elevated risk of
active TB associated with interferons, glatiramer ace-
tate, DMF, fingolimod, natalizumab, and anti-CD20
monoclonal antibodies'®.

Patients with Grade 3 or worse lymphopenia, recent
methylprednisolone use, and those using fingolimod or
DMF are at a significantly higher risk of having indeter-
minate IGRA test. Clinicians should be mindful of these
factors, as adequate screening for LTB is crucial for
safety with certain DMTs'®.

According to international recommendations, patients
with MS who test positive for LTB should have a chest
X-ray and TB preventive therapy with isoniazide or
rifampicine should be considered, regardless of the
treatment chosen'®.

The timing for starting a DMT depends on the urgency
of disease control. Typically, DMT initiation is delayed for
four to 8 weeks after starting LTB prophylaxis, mainly due
to the potential risk of hepatotoxicity when both treatments
are started concurrently. Therefore, periodic monitoring of
clinical status and liver function is necessary?°.

In our study, all patients received preventive treat-
ment without any complications or elevations in liver
enzyme levels, enabling them to begin DMT 4 weeks
after starting prophylaxis.

In MS patients who develop active TB, it is essential
to promptly initiate a full course of anti-TB therapy. MS
treatment should be paused until the intensive phase
of treatment is completed. The decision to restart DMT
should be made in collaboration with an infectious dis-
ease specialist®'.

Viral hepatitis

No cases of viral hepatitis were identified within our
series. Clinical trials for MS typically exclude patients
with evidence of HBV or HCV infection, consequently,
determining the risk of hepatitis reactivation is challeng-
ing. This risk is relatively elevated in patients receiving
B-cell-depleting agents or alemtuzumab??.

Other risk factors for HBV infection include unvacci-
nated patients and profound lymphocytopenia. The
risks of HBV activation in patients treated with fingoli-
mod, DMF, and teriflunomide have not been well estab-
lished but are likely low?3,

Considering the risk of HBV flares or reactivation
among patients receiving immunosuppressant agents, it
is recommended that all patients undergo screening for
HBV infection. If HBcAb and HBsAb are negative, Hep-
atitis B vaccine (three doses) should be administered®*.

We recommend Hepatitis B vaccination for all pa-
tients with negative HBsAb serology. The recombinant
Hepatitis B vaccine has an established safety pro-
file, and current evidence indicates that it does not
contribute to the development or reactivation of MS.
Therefore, its administration can be safely considered
whenever clinically indicated?®.

For patients planning to initiate anti-CD20 therapies
(e.g., ocrelizumab, rituximab), evidence supports the ef-
fectiveness of administering the Hepatitis B vaccine at
least 1 month before treatment initiation. In such cases,
using an accelerated vaccination schedule has been
shown to enhance the production of antibody titers?:27,



Malignancy

In our study, we identified three malignancies: papil-
lary thyroid carcinoma, intraductal breast papilloma, and
penile carcinoma. All were detected in their early stages,
and effective control was achieved, allowing all patients
to subsequently initiate DMT. Importantly, none of these
patients have experienced any complications following
the initiation of immunosuppression. In a Danish popu-
lation-based study, no increased incidence of malignan-
cy was observed in patients with MS compared to the
general population®. In addition, in another case—
control study, the probability of developing cancer was
0.8 in the MS group, which did not show a significant
difference from healthy subjects®®. However, some stud-
ies have reported an increase in malignancy, particularly
for the brain and urinary tract. This bias may be attributed
to the periodic evaluation of patients by brain magnetic
resonance imaging and urological assessment3?31,

Sexually transmitted diseases (STDs)

Few studies have been conducted on sexual risk be-
haviors or STDs in patients with MS. It seems that indi-
viduals living with MS are at similar risk as the general
population. No significant difference was found in sexual
debut, number of partners, or risk behaviors for STDs®?.

In our series, we identified three cases of cervical
HPV infection which resolved with electrofulguration.
A patient with a verrucous dermal lesion on the penis
was found to have a low-grade HPV + neoplasia, which
was resolved with excisional biopsy. No other male
patient reported genital lesions, so no further screening
tests were performed.

The primary HPV-related concern is cervical cancer,
with 96% of cases attributed to HPV infections®. Cell-me-
diated immunosuppression is indeed a risk factor for
preneoplastic and neoplastic HPV-related diseases. Sev-
eral cases of cervical dysplasia have been reported with
alemtuzumab, fingolimod, and natalizumab®*.

vzv

The presence of anti-VZV antibodies is approximate-
ly 92-95% in both MS patients and controls3s. The risk
of reactivation of latent herpesvirus infection is indeed
heightened by immunosuppressive therapy, especially
treatments that affect cellular immunity. Monitoring of
VZV IgG levels is recommended, and vaccination is
necessary before initiating DMTs for patients who test
negative for antibodies®.
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Immune reconstitution therapies such as alemtuzum-
ab or cladribine are associated with a higher risk of
VZV reactivation. Prophylaxis with acyclovir is recom-
mended during the 15t month of treatment with alemtu-
zumab and in cases of grade 3 lymphopenia with
cladribine®’.

Ocrelizumab and fingolimod have been linked to an
elevated risk of herpes virus infections, although usu-
ally presenting as mild cases. Routine antiviral prophy-
laxis is generally not necessary®8%,

Other MS treatments, such as teriflunomide and
DMF, do not appear to be clearly associated with an
increased risk of frequency or severity of herpesvi-
rus infections, although there are scattered case
reportsC.

The main limitations of this study include its sin-
gle-center design and its setting in a referral hospital
specializing in internal medicine. This context may lead
to a higher prevalence of comorbidities compared to
the general population or patients treated at other neu-
rological centers.

Conclusion

The implementation of screening tests before ini-
tiating DMTs facilitates the identification of potential
comorbidities or contraindications to immunosup-
pressive treatments. Although our study did not
observe any complications when starting DMTs,
screening tests play a crucial role in detecting and
managing chronic conditions early, which might oth-
erwise remain undiagnosed until symptoms
develop.

In Mexico and other developing countries, neurolo-
gists often act as the primary point of contact for man-
aging patients with MS. This role encompasses the
responsibility of addressing all relevant clinical factors
and conducting comprehensive screenings. Access to
other medical specialties and a collaborative approach
to managing comorbidities are critical components of
effective MS patient care.
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