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abstract
axial spondyloarthritis (axspa) is an inflammatory rheumatic disease, which belongs to the group of spondylo-

arthritis, and predominantly affects the axial skeleton. Research shows that sulfasalazine (ssz) can cause changes in the 
semen analysis (spermiogram).

The patient, born in 1984, was referred to a rheumatologist due to back pain that had lasted for three years. during 
the clinical examination, there was pain in the left sacroiliac joint (sij) as well as sternocostal entheses and restricted 
movements in the right hip. further diagnostic processing determined the presence of the Human leukocyte antigen 
(Hla) b27. magnetic resonance imaging confirmed the existence of chronic changes in the left sij, degenerative 
changes in the right hip with areas of bone marrow edema, a smaller amount of effusion and synovial thickening. a 
diagnosis of non-radiographic axspa was made. ssz was introduced along with non-steroidal anti-rheumatic drug 
(nsaid) therapy. five months after sulfasalazine (ssz) was introduced into therapy, drug-induced infertility was sus-
pected. a spermiogram was performed, and, following that, oligoasthenozoospermia was confirmed: reduced absolute 
sperm count (9.95 — reference interval (ref.int.) > 39 million/ milliliter [ml]), reduced sperm concentration (2.94 — 
ref. int. > 15 million/ml), reduced sperm motility percentage (17 — ref. int. > 40%), reduced percentage of progres-
sively motile sperm (17 — ref. int. > 32%) and immotile sperm result: 83/ml. ssz was discontinued, which resulted in 
an improvement in all of the semen parameter findings.

The causes of infertility in men are multifactorial, they are related to the underlying disease, drug therapy and 
other urological, endocrinological and genetic causes. most studies on the effects of sulfasalazine (ssz) on fertility 
were conducted on patients suffering from inflammatory bowel diseases. The mechanism of toxicity of sulfasalazine 
(ssz) on infertility is unknown. The assumption is that the active metabolite, sulfapyridine, leads to oxidative stress 
with consequent effects on semen quality. Routine monitoring of sexual function and family planning is necessary.

Keywords: male infertility, spondyloarthritis, sulfasalazine

sažetak
aksijalni spondiloartritis (axspa) je upalna reumatska bolest, pripada skupini spondiloartritisa, a zahvaća 

 dominantno aksijalni skelet. poznato je iz istraživanja da sulfasalazin (ssz) može uzrokovati promjene u sper-
miogramu.
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bolesnik (rođen 1984.) javlja se reumatologu radi križobolje s trajanjem od tri godine. u kliničkom pregledu 
 nalazimo bolan lijevi sakroilijakalni zglob (siz) kao i sternokostalne enteze te blokirane kretnje u desnom kuku. dalj-
njom dijagnostičkom obradom utvrđen je Hla b27 (engl. Human Leukocyte Antigen). magnetskom rezonancijom 
verificirane su kronične promjene lijevoga siz-a te osteodegenerativne promjene desnog kuka uz zone koštanog  edema 
te manju količinu izljeva i zadebljanje sinovijalne membrane. postavljena je dijagnoza neradiografskog axspa. uz te-
rapiju nesteroidnim antireumaticima (nsaR) uveden je ssz. pet mjeseci od početka liječenja ssz-om javila se sumnja 
na neplodnost uzrokovana lijekom. učinjen je spermiogram, verificirana je oligoastenozoospermija: smanjen apsolut-
ni broj spermija (9,95 – referetni interval [ref. int.] > 39 milijuna/mililitru [ml]), smanjena koncentracija (2,94 – ref. 
int. >15 milijuna/ml), smanjen postotak pokretljivosti (17 – ref. int. >40%), smanjen postotak progresivno pokretljivih 
spermija (17 – ref. int. >32%) te nalaz nepokretnih spermija 83/ml. ukinut je ssz, na što dolazi do poboljšanja nalaza 
svih parametara spermiograma.

multifaktorijalni su uzroci neplodnosti u muškaraca, povezani su s osnovnom bolešću, terapijom te drugim uzro-
cima, urološkim, endokrinološkim i genetskim. većina istraživanja o učincima ssz-a na plodnost provedena je u 
 bolesnika s upalnim bolestima crijeva. toksičan mehanizam na neplodnost je nepoznat; aktivan metabolit, sulfapiridin 
dovodi do oksidativnog stresa s posljedičnim djelovanjem na spermije. nužno je rutinsko praćenje spolne funkcije i 
planiranje obitelji.

Ključne riječi: muška neplodnost, spondiloartritis, sulfasalazin

intRoDuction
spondyloarthritis (spa) is a heterogeneous group of 

chronic inflammatory rheumatic diseases. These dis-
eases are characterized by various articular and extra-
articular manifestations. according to the dominant 
involvement, we divide them into two groups: axial 
and peripheral spa (1). axial spa (axspa) primarily 
affects the spine and sacroiliac (si) joints. according to 
the new classification of the european alliance of as-
sociations for Rheumatology (eulaR) axspa is di-
vided into non-radiographic form (nr-axspa) and ra-
diographic (r-axspa) form with diagnostic delay, and 
the latter was previously called ankylosing spondylitis 
(as) (2). a strong link between the tissue histocom-
patibility gene Hla b27 and the etiology of spa is 
well-known (3). according to the classification criteria 
of the assessment of spondyloarthritis international 
society (asas) Hla b27 is included as one of the sig-
nificant characteristics of this group of diseases (4). 
There is a hypothesis that enthesitis is a precursor of 
pathophysiological events in spa (5). The functional 
deficit of patients with spa represents a burden not 
only for the patient but also for society as a whole (6).

The characteristic pathophysiological changes of ax-
spa are sacroiliitis and spondylitis, which cause in-
flammatory back pain, stiffness and fatigue, and are 
most often manifested in the third decade of life (7). in 
addition to the axial skeleton, root and peripheral 
joints, tendons (especially the achilles tendon) and en-
theses can be affected. according to data obtained 
through research conducted in great britain in 2017, 
the incidence of axspa is 8 per 100,000, and the preva-
lence is 15.8 per 10,000 (8). making the diagnosis of 
axspa is a challenging task, which leads to delays in 
diagnosis and timely treatment.

uvoD
spondiloartritisi (spa) su heterogena skupina kro-

ničnih upalnih reumatskih bolesti. obilježavaju ih raz-
ličite zglobne i izvanzglobne manifestacije. sukladno 
dominantnom zahvaćanju dijelimo ih u dvije skupine: 
aksijalne i periferne spa (1). aksijalni spa (axspa) 
primarno zahvaća kralježnicu i siz. prema novoj klasi-
fikaciji europske lige protiv reumatizma (engl. Europe-
an Alliance of Associations for Rheumatology – eulaR) 
axspa se dijeli na neradiografski oblik (nr-axspa) i 
kasni, radiografski (r-axspa), a potonji je prethodno 
poznat pod nazivom ankilozantni spondilitis (as) (2). 
poznata je snažna poveznica gena tkivne histokompa-
tibilnosti Hla b27 s etipatogenezom spa (3). prema 
klasifikacijskim kriterijima po međunarodnoj organi-
zaciji asas (engl. Assessment of SpondyloArthritis in-
ternational Society), Hla b27 je uključen kao jedna  
od značajnih karakteristika ove skupine bolesti (4). po-
stoji hipoteza da je entezitis preteča patofizioloških 
zbivanja u spa (5). funkcionalni deficit bolesnika 
oboljelih od spa predstavlja teret ne samo za bolesni-
ka, nego i za društvo u cjelini (6).

karakteristične patofiziološke promjene axspa su 
sakroiliitis i spondilitis koji uzrokuju upalnu križobo-
lju, ukočenost i umor, te se najčešće manifestiraju u 
trećem desetljeću života (7). uz aksijalni skelet mogu 
biti zahvaćeni korijenski i periferni zglobovi, tetive, 
posebno ahilova tetiva, kao i enteze. prema podatcima 
iz velike britanije iz 2017., incidencija axspa je 8 na 
100.000, a prevalencija 15,8 na 10.000 ljudi (8). postav-
ljanje dijagnoze axspa je izazovno, time dolazi do kaš-
njenja u dijagnosticiranju i pravodobnom liječenju.

tijekom liječenja koriste se nesteroidni antireuma-
tici (nsaR), glukokortikoidi, konvencionalni sintetski 
lijekovi koji modificiraju tijek bolesti (engl. disease mo-
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nonsteroidal antirheumatic drugs (nsaids), gluco-
corticoids, conventional synthetic drugs that modify 
the course of the disease (disease-modifying antirheu-
matic drugs, dmaRds) and biologic and targeted syn-
thetic dmaRds are used during treatment (1). Cer-
tain drugs that we use in the treatment of patients with 
spa can cause changes in the semen analysis (sper-
miogram). it is a known fact that sulfasalazine (ssz) 
can lead to reversible changes in semen parameters (9, 
10). long-term use of acetylsalicylic acid and, very 
rarely, nsaids, can have a reversible effect on semen 
quality (10).

Chronic inflammation due to axspa can cause infer-
tility in patients. it can have an effect on the libido and 
erectile function and lead to reduced testicular func-
tion (11,12). a strong link was found between the un-
derlying disease and semen quality (11).

cAse RePoRt
a patient, who was born in 1984, came to the rheu-

matologist appointment presenting with symptoms of 
back pain, groin pain and chest pain. The symptoms 
are of an inflammatory nature, with a duration of over 
3 years. The patient did not previously suffer from se-
vere pain, he did not undergo surgery, and did not have 
children. There is no history of inflammatory rheu-
matic disease, psoriasis or infertility in the family. dur-
ing the clinical examination, a slight trunk inclination 
was observed with an antalgic gait in the right leg. 
during palpation, there was pain in the left sacroiliac 
(si) joint and after bending over the flexion arch of the 
lumbar spine was not formed. There was pain in the 
sternocostal entheses during palpation. Right hip 
movement was restricted and painful. The patient was 
referred for diagnostic treatment under suspicion of 
axspa. Hla typing was done, according to the usual 
a, b and dR locus protocol. The patient had a positive 
Hla-b27 test. serological findings for other rheumatic 
diseases (rheumatoid factor (Rf), antinuclear antibod-
ies (ana)) were negative. magnetic resonance imag-
ing (mRi) was performed according to the protocol for 
spa and, following that, chronic changes in the left 
sacroiliac joint and osteodegenerative changes in the 
right hip were confirmed along with areas of bone 
marrow edema of the femoral head and a reactively 
smaller amount of free fluid and synovial thickening. a 
diagnosis of Hla b27 positive nr-axspa was made. 
nsaid therapy was initially introduced in an anti-in-
flammatory dose, but there was no significant thera-
peutic effect. due to the symptomatology in the right 
hip area and the mR findings, the patient was referred 
to an orthopedist who recommended hip arthroscopy. 
given that the clinical features also included involve-
ment of peripheral joints, sulfasalazine (ssz) was in-
troduced into therapy with a gradual increase to a daily 

difying antirheumatic drugs - dmaRd) te biološki i 
ciljani sintetski dmaRdi (1). pojedini lijekovi koje ko-
ristimo u liječenju bolesnika sa spa mogu uzrokovati 
promjene u spermiogramu. poznato je da ssz može 
dovesti do reverzibilne promjene u parametrima sper-
me (9, 10). dugotrajna upotreba acetilsalicilne kiseline 
i, vrlo rijetko, nsaR mogu reverzibilno utjecati na 
kvalitetu sperme (10).

kronična upala uslijed axspa može uzrokovati ne-
plodnost bolesnika. utječe na libido i erektilnu funkci-
ju i dovodi do smanjena tesktikularne funkcije (11,12). 
nađena je snažna poveznica između osnovne bolesti i 
kvalitete sperme (11).

PRiKAz bolesniKA
bolesnik, rođen 1984. godine, javlja se reumatologu 

radi križobolje, bolova u preponama i prsištu. simpto-
mi su upalnog karaktera, s trajanjem više od tri godine. 
Ranije nije teže bolovao, nije bio podvrgnut operativ-
nim zahvatima, nije imao djece. u obitelji nema upalne 
reumatske bolesti, psorijaze ni neplodnosti. kod kli-
ničkog pregleda uočava se blaga inklinacija trupa uz 
antalgičan hod na desnu nogu. prilikom palpacije na-
lazi se bolan lijevi sakroilijakalni zglob (siz), po izvo-
đenju pretklona ne formira fleksijski luk lumbalne kra-
lježnice. na palpaciju su bolne sternokostalne enteze. 
kretnje u desnom kuku blokirane su uz bol. upućen je 
na dijagnostičku obradu pod sumnjom na axspa. uči-
njena je Hla tipizacija, po uobičajenom protokolu a, 
b i dR lokus. pristiže pozitivan nalaz za Hla b27. 
 serološki nalazi za druge reumatske bolesti (reuma 
faktor – Rf, antinuklearna protutijela – ana) bili su 
negativni. učinjena je magnetska rezonancija (mR), 
po protokolu za spa, te su verificirane kronične pro-
mjene lijevog siz-a te osteodegenerativne promjene 
desnog kuka, uz zone koštanog edema glave femura te 
reaktivno manja količina slobodne tekućine i zadeb-
ljanje sinovijalne membrane. postavljena je dijagnoza 
Hla b27 pozitivnog nr-axspa. inicijalno je uvedena 
terapija nsaR u protuupalnoj dozi, no na to nije došlo 
do značajnijeg terapijskog učinka. poradi simptomato-
logije u području desnog kuka te nalaza mR-a, bole-
snik je upućen na pregled ortopeda koji je indicirao 
artroskopiju kuka. budući da je u kliničkoj slici posto-
jala i zahvaćenost perifernih zglobova, u terapiju je 
uveden ssz s postupnim povećanjem do dnevne doze 
od 2 g. planirana je biološka terapija pa je u tom smislu 
učinjena dodatna predterapijska dijagnostička obrada. 
pet mjeseci nakon početka liječenja ssz-om javila se 
sumnja na neplodnost uzrokovana lijekom. prije uvo-
đenja temeljne terapije spermiogram nije rutinski uči-
njen kao ni endokrinološka obrada. dijagnostička 
obrada neplodnosti po protokolu uključila je spermio-
gram, hormonsko testiranje (spolni hormoni, tiroidni 
stimulirajući hormon – tsH) i ultrazvuk (uzv) testi-
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dose of 2 g. biological therapy was planned, so addi-
tional pre-therapeutic diagnostic processing was per-
formed. five months after sulfasalazine (ssz) was in-
troduced into therapy, drug-induced infertility was 
suspected. semen analysis (spermiogram) and endo-
crinological examination were not routinely performed 
before the basic therapy was introduced. according to 
the protocol, the diagnostic treatment of infertility in-
cluded a semen analysis (spermiogram), hormone 
testing (sex hormones, thyroid stimulating hormone, 
tsH) and testicular ultrasound. The semen analysis 
findings showed signs of oligoasthenozoospermia with 
the following characteristics: reduced absolute sperm 
count (9.95 — ref. int. > 39 million/ml), reduced sperm 
concentration (2.94 — ref. int. > 15 million/ml), re-
duced sperm motility percentage (17 — ref.int. > 40%), 
reduced percentage of progressively motile sperm (17 
— ref.int. > 32%) and immotile sperm result: 83/ml. 
no abnormalities were found in other findings. it is a 
known fact that sulfasalazine (ssz) can cause revers-
ible oligospermia, so the aforementioned drug was dis-
continued, and therapy was continued with nsaids. 
at the control semen analysis (spermiogram), which 
was performed three months after the discontinuation 
of sulfasalazine (ssz), all of the semen parameter find-
ings were completely normal. in the further course of 
treatment, certolizumab pegol was introduced into 
therapy, but it was discontinued at the first evaluation 
control due to primary ineffectiveness. The patient 
stopped coming for check-ups, so the further course of 
the disease is unknown.

Discussion
The causes of infertility in men suffering from spa 

are multifactorial. They are related to the underlying 
disease, drug therapy and other urological, endocrino-
logical and genetic causes. Chronic systemic inflam-
mation can have an effect on the libido and erectile 
function (11). Research shows that patients suffering 
from as have reduced sperm motility, elevated values 
of luteinizing and follicle-stimulating hormone, and 
decreased serum testosterone levels compared to 
healthy individuals (11). long-term as leads to im-
pairment of the patient’s sexual activity both due to re-
duced sexual desire and functional deficit due to the 
ongoing disease (11). according to a study conducted 
by almeida bp et al., varicoceles are frequent in pa-
tients with as and they occur in as many as 40% of 
patients (13). Their clinical significance should be as-
sessed and then treated accordingly (14).

most studies on the effects of sulfasalazine (ssz) on 
fertility were conducted on patients suffering from in-
flammatory bowel diseases (15, 16). The mechanism of 
toxicity of sulfasalazine (ssz) on infertility is unknown 
(10, 15). The assumption is that the active metabolite, 

sa. nalaz spermiograma je pokazao oligoastenozoos-
permiju sa sljedećim obilježjima: smanjen apsolutni 
broj spermija (9,95 – ref. int. >39 milijuna/ml), sma-
njena koncentracija spermija (2,94 – ref.int. >15 mili-
juna/ml), smanjen postotak pokretljivosti spermija (17 
– ref. int. >40%), smanjen postotak progresivno po-
kretljivih spermija (17 – ref. int. >32%) te nalaz nepo-
kretnih spermija 83/ml. ostali nalazi su bili uredni. 
kako je poznato da ssz može uzrokovati reverzibilnu 
oligospermiju, navedeni lijek je ukinut i nastavljena je 
primjena nsaR-a. na kontrolnom spermiogramu, koji 
je učinjen nakon tri mjeseca od ukidanja ssz-a, dolazi 
do potpune normalizacije nalaza svih parametara 
sperme. u daljnjem tijeku liječenja uveden je certo-
lizumab pegol, no isti je ukinut na prvoj evaluacijskoj 
kontroli zbog pojave primarne neučinkovitosti. bole-
snik je prestao dolaziti na kontrole te je nepoznat dalj-
nji tijek bolesti.

RAsPRAvA
multifaktorijalni su uzroci neplodnosti u muškaraca 

koji boluju od spa. povezani su s osnovnom bolešću, 
medikamentoznom terapijom te drugim uzrocima, 
urološkim, endokrinološkim i genetskim. kronična 
 sistemska upala djeluje na libido i erektilnu funkciju 
(11). istraživanja pokazuju da bolesnici koji boluju od 
aas-a imaju reduciran motilitet spermija, povišene 
vrijednosti luteinizirajućeg i folikulostimulirajućeg 
hormona te sniženu razinu serumskog testosterona 
 usporedno sa zdravim kontrolama (11). dugotrajni as 
dovodi do narušavanja spolne aktivnosti bolesnika 
kako zbog smanjene spolne želje tako i zbog funkcio-
nalnog deficita uslijed bolesti (11). varikokele su uče-
stale u bolesnika s as-om, prema istraživanju almeide 
i suradnika javljaju se čak u 40% bolesnika (13). njiho-
va klinička značajnost treba biti ocijenjena te se potom 
liječe na odgovarajući način (14).

većina istraživanja o učincima ssz-a na plodnost 
provedena je u bolesnika koji boluju od upalnih bolesti 
crijeva (15, 16). toksičan mehanizam ssz-a na ne-
plodnost je nepoznat (10, 15). pretpostavka je da akti-
van metabolit, sulfapiridin, dovodi do oksidativnog 
stresa s posljedičnim djelovanjem na kvalitetu sperme 
(10, 15). upotreba ssz-a dulje od dva mjeseca dovodi 
do reverzibilnih promjena u parametrima sperme (10, 
16). istraživanja su dokazala poboljšanje parametara 
sperme i fertilnosti ako se ssz zamijeni drugim deriva-
tom salicilata, bez sulfapiridina, kao što je mesalazin 
(17, 18, 19).

dugotrajna upotreba acetilsalicilne kiseline, vrlo ri-
jetko i nsaR-a, može reverzibilno utjecati na kvalitetu 
sperme i dovesti do smanjenja broja, promjene motili-
teta, vitalnosti i morfologije spermija (10). toksični 
učinci lijekova ovisni su o dozi (10). istraživanja poka-
zuju da liječenje inhibitorima tumor-nefrotizirajućeg 
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sulfapyridine, leads to oxidative stress with consequent 
effects on semen quality (10, 15). The use of sulfasala-
zine (ssz) in the period longer than 2 months leads to 
reversible changes in semen parameters (10, 16). Re-
search shows that improvement in semen parameters 
and fertility is achievable if sulfasalazine (ssz) is 
changed to another salicylate derivative, without sulfa-
pyridine, such as mesalazine (17, 18, 19).

long-term use of acetylsalicylic acid, and, very rare-
ly nsaids, can reversibly affect the semen quality and 
lead to a decrease in the sperm count and change in 
sperm motility, vitality and morphology(10). The toxic 
effects of drugs depend on their dosage (10). Research 
shows that treatment with inhibitors of tumor ne-
phrotic factor alpha (anti-tnfα) leads to a decrease in 
the activity of the underlying disease and consequently 
to an improvement in semen parameters (20). The 
safety of short-term and long-term use of anti-tnfα 
in testicular function has also been proven (11,20).

conclusion
in this paper we present the case of a patient suffer-

ing from nr-axspa, who was treated with sulfasalazine 
(ssz) and developed drug-induced reversible oligo-
spermia. When treating patients with spa in fertile 
age, it is important to routinely monitor sexual func-
tion and implement the process of family planning 
(21). The possible effect of sulfasalazine (ssz) on se-
men parameters should also be kept in mind. if there is 
information or suspicion about infertility, it is neces-
sary to do an evaluation of sex hormones, a semen 
analysis (spermiogram) and testicular ultrasound (11). 
improvement of reproductive health is achieved by 
treating the underlying disease, in addition to com-
prehensive patient counseling and a multidisciplinary 
approach.
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faktora alfa (anti-tnfα) dovodi do smanjenja aktivno-
sti osnovne bolesti, a time i do poboljšanja spermalnih 
parametara (20). također je dokazana sigurnost krat-
kotrajne i dugotrajne upotrebe anti-tnfα u testikular-
noj funkciji (11,20).

zAKljučAK
u ovom radu prikazan je bolesnik s nr-axspa, lije-

čen ssz-om, koji je razvio reverzibilnu oligospermiju 
uzrokovanu lijekom. prilikom liječenja bolesnika sa 
spa u fertilnoj dobi važno je praćenje seksualne funk-
cije i rutinsko planiranje obitelji (21). treba imati na 
umu podatak o mogućem učinku ssz-a na parametre 
sperme. ako postoji podatak ili sumnja o neplodnosti 
nužno je učiniti evaluaciju spolnih hormona, spermio-
gram i ultrazvuk testisa (11). poboljšanje reproduk-
tivnog zdravlja postiže se liječenjem osnovne bolesti, 
sveobuhvatnim savjetovanjem bolesnika i multidisci-
plinarnim pristupom.
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