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Latrodectus Bites in Northern Dalmatia, Croatia: Clinical, Laboratory, Epidemiological,
and Therapeutical Aspects

Boris Dželalija, Alan Mediæ1

Zadar Gen eral Hos pi tal, Zadar; Split Uni ver sity School of Med i cine, Split; and 1Zadar Pub lic Health In sti tute,
Zadar, Croatia

Aim. To an a lyze clin i cal and ep i de mi o log i cal char ac ter is tics of the black widow spi der (Latrodectus tredecimguttatus)
bites and asses the im pact of an ti toxin ad min is tra tion af ter the bite on the in ten sity and du ra tion of pain.

Method. Ret ro spec tive anal y sis of clin i cal ap pear ance, lab o ra tory find ings, and clin i cal as sess ment of the an ti toxin ad -
min is tra tion ef fi cacy in 32 pa tients with latrodectism treated at Zadar Gen eral Hos pi tal be tween 1992 and 2002.

Re sults. All pa tients pre sented with gen er al ized pain, pro found per spi ra tion, and burn ing in the sole of the foot. Lab o -
ra tory find ings re vealed mod er ately in creased se rum glu cose con cen tra tions in half of the pa tients, con cen tra tions of
aspartate aminotransferase and alanine aminotransferase 2 to 3 times higher than nor mal in 8 of 32 pa tients, mod er ate
leukocytosis in 16 of 32 pa tients, ma ture neutrophilia in 15 of 32 pa tients, and im ma ture forms of leu ko cytes in 4 of 32
pa tients. In 21 pa tients who re ceived the an ti toxin, se vere pain lasted 1-4 h (me dian, 1.2 h) af ter the an ti toxin ad min is -
tra tion, mod er ate pain 1-5 h (me dian, 2.4 h), and hos pi tal iza tion 1-5 days (me dian, 4 days). In pa tients who did not re -
ceive an ti toxin, there was a sta tis ti cally sig nif i cant in crease in du ra tion of se vere pain (me dian, 50 h; range, 24-72 h),
mod er ate pain (me dian, 36 h; range, 24-48 h), and hos pi tal iza tion (me dian, 6 days; range, 4-12 days) (p<0.05 for all,
Kruskal-Wallis H test). Men were more of ten bit ten by the ven om ous spi der (20 men vs 12 women); adults more of ten
than chil dren (30 vs 2, re spec tively), do mes tic pop u la tion more of ten than tour ists (30 vs 2, re spec tively), and ru ral
main land in hab it ants more of ten than is land ers (21 vs 11, re spec tively). All bit ing in ci dents oc curred be tween June and 
Sep tem ber, most of ten in July (17 pa tients).

Con clu sion. Latrodectism in North ern Dalmatia pres ents with se vere clin i cal symp toms. Ad min is tra tion of the an ti -
toxin is ad vis able in the treat ment of all af flicted pa tients.
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Latrodectism is a cos mo pol i tan dis ease oc cur -
ring on all con ti nents in ar eas with warm or even con -
ti nen tal cli mate (1). In Eu rope, latrodectus trede cim -
guttatus, a poi son ous spi der spe cies, is found in the
coun tries sur round ing the Med i ter ra nean Sea,
Greece, Bul garia, Moldavia, and Ukraine (1-7). In
Croatia, latrodectism has been re corded in Istria, Cro -
atian Lit to ral, Dalmatia, and the Adri atic Is lands (1-4).
Al though latrodectism in Dalmatia was first de scribed 
in 1774, in for ma tion on this is sue in med i cal lit er a -
ture is scarce, mostly based on per sonal no tices (8).

Latrodectism is a clin i cal en tity with char ac ter is -
tic symp toms and signs caused by the ef fect of the spi -
der’s poi son on dif fer ent or gans, es pe cially ner vous
and car dio vas cu lar sys tem (2,4). Latrodectus trede -
cimguttatus is do mes ti cated in ru ral ar eas of coastal
Croatia, where it is known as “the black widow” (Fig.
1). Adult fe males, sized 10-18 mm dur ing preg nancy,
are gen er ally con sid ered poi son ous and can be found 
from the be gin ning of the sum mer un til early fall.

Adult males, sized 3-5 mm, can be found mostly dur -
ing early sum mer. Af ter mat ing, the fe males usu ally
slay them (1). The black widow’s poi son is neurotoxic 
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Fig ure 1. The ven om ous spi der Latrodectus tredecimgut -
tatus (“black widow”) in its nat u ral en vi ron ment.



toxalbumin, af fect ing the au ton o mous and cen tral
ner vous sys tem, both cen trally and pe riph er ally
(1,2,9). Clin i cal symp toms vary from mod er ate to se -
vere pain, po ten tially end ing in a shock. In rare cases,
the out come can be le thal, most of ten in the el derly
and chil dren when bit ing oc curs in richly innervated
and vascularized ar eas (1,4,6,10).

North ern Dalmatia, with high air hu mid ity,
plenty of in sects, and places ap pro pri ate for nest ing
(soil, grain fields, trenches, large stones and thick
bushes), pro vides good life con di tions for the black
widow (Fig. 2).

The aim of this study was to an a lyze clin i cal and
ep i de mi o log i cal char ac ter is tics of latrodectism, and
as sess the ef fects of an ti toxin ad min is tra tion on the in -
ten sity and du ra tion of pain.

Pa tients and Methods

We con ducted a ret ro spec tive anal y sis of clin i cal symp toms 
and signs and lab o ra tory find ings in 32 pa tients with latrodectism 
treated at Zadar Gen eral Hos pi tal from 1992 to 2000. The symp -
tom atic ther a peu tic scheme, ap plied to all pa tients, in cluded di -
az e pam 2 mL/10 mg and diclophenac 3 mL/75 mg intra mus cu -
larly, and 10% cal cium gluconate 10 mL in tra ve nously. In ad di -
tion, 21 pa tients re ceived spe cific an ti toxin 2 mL intra mus cu larly
(Immunoserum con tra venena Latrodectus tredecimguttatus
(equinum), Imunological In sti tute, Zagreb, Croatia). The re main -
ing 11 pa tients re ceived no an ti toxin due to the mar ket short age
at the time.

The cri te ria for se vere pain were the sub jec tive pa tient’s no -
tion of flash ing and/or burn ing pain, and the ob jec tive find ing of
mus cu lar hypertonus, tac tile hyposensitivity, and fre quently re -
peated spasms and/or clonic mus cle con trac tions. The cri te ria for
mod er ate pain were the sub jec tive pa tient’s no tion of tol er a ble
pain, and the ob jec tive find ings of hyperalgesia and hyperesthe -
sia.

For sta tis ti cal anal y sis, we used EPI-info ver sion 5 soft ware
(Pub lic Do main Soft ware for Ep i de mi ol ogy and Dis ease Sur veil -
lance, Cen ter for Dis ease Con trol Ep i de mi ol ogy Pro gram Of fice
At lanta, GA, USA; and World Health Or ga ni za tion Global Pro -
gram on AIDS, Geneva, Swit zer land). The data were an a lyzed

with Stu dent t-test and Kruskal-Wallis H test; p<0.05 was con sid -
ered sta tis ti cally sig nif i cant (11).

Re sults

The an nual num ber of latrodectism cases ranged
be tween 1 in 1996 and 5 in 1998. The spi der bites
were reg is tered in July in all years in the stud ied
period, and in June, Au gust, and Sep tem ber in some
years (Ta ble 1). Only 8 out of 32 pa tients spot ted the
spi der, whereas the re main ing 24 only felt the bite
and/or prick, with out ac tu ally see ing the spi der. Nev -
er the less, 27 pa tients pre sented with a papule or er y -
thema lo cal ized at the site where the pain be gan, pre -
sum ably the bite site (Ta ble 2). The bite was most fre -
quently lo cal ized on the foot, fol lowed by the hand
and up per leg, fore arm, up per arm, and fi nally the ab -
do men and back (Ta ble 1). The spi der bite was more
fre quent in men than in women, in adults than in chil -
dren, in do mes tic pop u la tion than in tour ists, and in
ru ral coastal in hab it ants more than in is land ers (Ta ble
1). Spi der bites most com monly oc curred dur ing
field work, while work ing around the house (gar dens,
back yards, and ga rages), in vine yards, and tour ist
camps. The fre quency of stings did not cor re late with
time of the day (Ta ble 1).

The most fre quent symp toms, reg is tered in all
cases, were gen er al ized pain, pro found per spi ra tion,
and burn ing in the sole of the foot (Ta ble 2). Less fre -
quent were mo tor ag i ta tion, fa cial and head and neck
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Fig ure 2. Geo graphic area of the 32 cases of latrodectism re -
corded in North ern Dalmatia.

Ta ble 1. Ep i de mi o log i cal data on 32 pa tients with latrodect -
ism ad mit ted to the Zadar Gen eral Hos pi tal be tween 1992
and 2002
Parameter No. (%) of patients

Sex:
 men 20 (62.5)
 women 12 (37.6)
Age:
 adults (>14 years of age) 30 (93.8)
 children (<14 years of age)  2 (6.2)
Area of bite:
 mainland 21 (65.6)
 island 11 (34.4)
People:
 domestic population 30 (93.8)
 tourists  2 (6.2)
Month of bite:
 July 17 (53.1)
 August  8 (25.0)
 June  4 (12.5)
 September  3 (9.4)
Time of the day:
 morning 11 (34.4)
 afternoon 11 (34.4)
 night 10 (31.2)
Place of bite:
 field 20 (62.5)
 garden  9 (28.1)
 vineyard  2 (6.3)
 camp  1 (3.1)
Bite:
 noticeable  8 (25.0)
 unnoticeable 24 (75.0)
Bitten part of the body:
 foot  8 (25.0)
 fist  6 (18.8)
 upper leg  6 (18.8)
 forearm  4 (12.5)
 lower leg  3 (9.4)
 upper arm  2 (6.3)
 stomach  2 (6.3)
 back  1 (3.1)



hy per emia (Fig. 3), ri gid ity of ab dom i nal mus cles, hy -
per ten sion, nau sea, and low-grade fe ver. The rar est
symp toms in cluded blepharoconjunctivitis, rash,
vom it ing, som no lence, cough, ag i ta tion, di ar rhea,
and urine re ten tion (Ta ble 2).

In pa tients who re ceived the an ti toxin, se vere
pain lasted 1-4 h (me dian, 1.2 h) af ter the an ti toxin ad -
min is tra tion, and mod er ate pain be tween 1 and 5 h
(me dian, 2.4 h). In the rest of the pa tients, se vere pain
lasted 24-72 h (me dian, 50 h), and mod er ate pain be -
tween 24 h and 48 h (me dian, 36 h) (Ta ble 3). The du -
ra tion of pain, ei ther se vere or mod er ate, was sig nif i -
cantly shorter in pa tients who re ceived the an ti toxin
than in those who did not (p<0.05). Time elapsed be -
tween the bite and the an ti toxin ad min is tra tion
ranged from 1 h to 7 h (me dian, 3 h). Hos pi tal iza tion
in pa tients treated with an ti toxin lasted 1-5 days (me -
dian, 4 days), com pared with 4-12 days (me dian, 6
days) in other pa tients (p<0.05) (Ta ble 3).

We reg is tered no al ler gic re ac tions or other side-
 ef fects caused by the an ti toxin.

Lab o ra tory find ings re vealed mod er ately in -
creased se rum glu cose con cen tra tion in 16 out of 32

pa tients, con cen tra tions of aspartate aminotransferase 
and alanine transferase 2 to 3 times higher than nor -
mal in 8 pa tients, mod er ate leukocytosis in 16 pa -
tients, ma ture neutrophilia in 15 pa tients, and im ma -
ture forms of leu ko cytes in 4 pa tients.

Dis cus sion

Our re sults show the con tin u ing pres ence of the
ven om ous spi der Latrodectus tredecimguttatus in the
ru ral parts of North ern Dalmatia, the po tency of its
toxin to pro voke a broad spec trum of clin i cal symp -
toms and signs, and the justifiability of the an ti toxin
ad min is tra tion to re duce in ten sity and du ra tion of
pain af ter the bite and to pre vent pos si ble com pli ca -
tions.

All our pa tients needed hos pi tal iza tion due to
the dra matic clin i cal ap pear ance of latrodectism.
How ever, ac cord ing to the re ports from other coun -
tries, the dra matic clin i cal pic ture is rare and the pa -
tients usu ally do not re quire hos pi tal iza tion (7,12). It
seems that we had more cases of se vere clin i cal ap -
pear ance, es pe cially in chil dren, the el derly, and per -
sons with car dio vas cu lar dis eases.

Mus cle re lax ants, an al ge sics, and cal cium are
used in the treat ment of latrodectism. Such symp tom -
atic ther apy is suf fi cient in pa tients with mild clin i cal
symp toms and has the ad van tage of avoid ing pos si ble 
al ler gic re ac tions and other side ef fects (1). Due to the 
se ver ity of clin i cal ap pear ance, the ad min is tra tion of
the an ti toxin was in di cated in all our pa tients. The
main rea son for this kind of ther apy was the sig nif i -
cant re duc tion in the in ten sity of symp toms af ter ad -
min is tra tion of a sin gle dose of an ti toxin. How ever,
only min i mal al le vi a tion of symp toms was no ticed in
pa tients who re ceived symp tom atic ther apy with out
an ti toxin, which was not ad min is tered due to its mar -
ket short age at the time. In these pa tients, the pe riod
of pain du ra tion and hos pi tal iza tion was sig nif i cantly
lon ger. Many au thors de scribed suc cess ful treat ment
of latrodectism with the an ti toxin (1,13,14).

The wide spec trum of un spe cific symp toms of
latrodectism makes it dif fi cult to dif fer en ti ate it from
other con di tions, ie, al i men tary in tox i ca tion, bile
stones, kid ney stones, ab dom i nal colic, peri to ni tis,
myo car dial in farc tion, and acute psy cho sis. In some
cases, the con se quences of a misdiagnosis were un -
nec es sary laparotomies, in ad e quate ther apy, and un -
nec es sary pro lon ga tion of pain, fear of dis ease out -
come, and in some cases even fear of death, all due to
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Ta ble 2. Clin i cal symp toms and signs of latrodectism in 32
pa tients ad mit ted to the Zadar Gen eral Hos pi tal be tween
1992 and 2002
Symptoms and signs No. (%) of patients

Widespread pain 32 (100.0)
Profuse sweating 32 (100.0)
Burning in the sole of the foot 32 (100.0)
Muscle contraction 27 (84.3)
Papule/erythema at bite site 27 (84.3)
Flushed head, face, and neck 18 (56.3)
Hypertension 16 (50.0)
Rigidity of the abdomen 14 (43.8)
Nausea 13 (40.6)
Fever  9 (28.1)
Blepharoconjunctivitis  8 (25.0)
Diffuse rash  4 (12.5)
Vomiting  4 (12.5)
Somnolence  3 (9.4)
Cough  3 (9.4)
Agitation  2 (6.3)
Diarrhea  1 (3.1)
Urine retention  1 (3.1)

Fig ure 3. Fa cies latrodectismica: flushed face with pain ful
gri mace and blepharoconjunctivitis.

Ta ble 3. The ef fi cacy of an ti toxin in treat ment of 32 pa tients
with latrodectism ad mit ted to the Zadar Gen eral Hos pi tal be -
tween 1992 and 2002

Therapeutic scheme

Parameters 
(median, range)

symptomatic+
antitoxin

symptomatic
only

No. (%) of patients 21  (65.6) 11 (34.4)
Time from bite to
 treatment (h)

 3  (1-7)

Duration of severe pain (h) 1.2 (1-4)* 50 (24-72)
Duration of moderate
 pain (h)

2.4 (1-5)* 36 (24-48)

Hospitalization (days)   4 (1-5)*  6 (4-12)
*p<0.05 vs symp tom atic treat ment only, Kruskal-Wallis H test.



the de lay of the an ti toxin ap pli ca tion (1,9,12,15,16).
Four of our pa tients were ad mit ted to the in ter nal
med i cine ward dur ing the first 2-4 h af ter the bite, and 
2 to the sur gi cal ward, where the ac cu rate di ag no sis
of latrodectism was reached af ter con sult ing the in fec -
tious dis ease spe cial ists be fore un nec es sary laparoto -
my or other med i cal in ter ven tions were per formed.

The cru cial fac tors in reach ing the cor rect di ag -
no sis of latrodectism are the knowl edge and ex pe ri -
ence of the phy si cian, and the ep i de mi o log i cal data.
Our pa tients de scribed the spi der bite as prick ing or
sting ing sen sa tion ac com pa nied by mod er ate pain,
whereas pa tients in other re ports de scribed it as pen e -
trat ing pain co in cid ing with the spi der bite (1,12,15).
We as sume that such char ac ter of pain in our pa tients
was the main cause why most of them did not spot the 
spi der, which is in ac cor dance with other re ports
(16-18). En gaged in field work, most of our pa tients
paid no at ten tion to the in ci dent, con sid er ing the mild 
pain be ing caused by a grass blade, thorn, or an other
in sect bite, un til the de vel op ment of the symp toms. In 
most pa tients we found papules and dif fuse rash at the 
site of pain or i gin. Such skin find ings, to gether with
sharp pain, hypertonus, and mus cu lar ri gid ity with
ten dency to wards gen er al iza tion, point ed to wards
the di ag no sis of latrodectism.

The de lay of pain on set af ter the bite in our pa -
tients ranged be tween 15 min utes and one hour, as
re ported else where (1,11). Lon ger la tency has rarely
been re ported (1).

Latrodectism in North ern Dalmatia is lim ited to
ru ral ar eas in both the main land and the is lands. The
high fre quency of bites in fields dur ing field work or
rec re ational ac tiv ity can be ex plained by the close
con tact with the spi der in its biotope. Al though we
did not have many chil dren among our pa tients, the
in ten sity of clin i cal symp toms and signs was more in -
tense in them. Sea sonal oc cur rence of latrodectism
dur ing the sum mer, es pe cially in July, is de ter mined
by fa vor able air hu mid ity and tem per a ture at that time 
of year, as well as by yearly sched ule of field work.
Also, fields and vine yards are usu ally in close vi cin ity
of set tle ments, and field work is done in early morn -
ings, late af ter noons, and in the eve nings; this can ex -
plain why we found no dif fer ences in the fre quency of 
bites ac cord ing to the time of day. Still, some au thors
de scribe higher in ci dence of bit ing in the morn ings
and night hours (1,7).

The ep i de mi o log i cal and clin i cal data pre sented
in our study, as well as the ef fi ciency of the an ti toxin
and dif fer en tial di ag no sis of other acute emer gen cies
char ac ter ized with pain and fear, es pe cially in the
June-Sep tem ber pe riod – the time of high est ac tiv ity
of the spi der and the peak of ru ral tour ism – ob vi ates
the need for phy si cians to be able to rec og nize the
clin i cal en tity of latrodectism and ad min is ter the ap -
pro pri ate treat ment.
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