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Infection Due to Yersinia enterocolitica in a Series of Patients with
b-Thalassemia: Incidence and Predisposing Factors

Thomas V. Adamkiewicz, Mati Berkovitch, From The Hospital for Sick Children, Toronto; The National Center for
Yersinia, Central Public Health Laboratory, Toronto; and The MontrealChandar Krishnan, Christina Polsinelli, Dee Kermack,

Children’s Hospital, Montreal, Canadaand Nancy F. Olivieri

Over 15 years, 14 patients with yersiniosis in two North American comprehensive thalassemia
clinics (0.6 cases per 100 patient-years) presented with fever (100%), diarrhea (86%), right-lower-
quadrant abdominal pain (71%), bacteremia (57%), a palpable abdominal mass (36%), and pharyngi-
tis (28%). Clinically apparent infection occurred within 10 days of blood transfusion in 57% of
patients. Nine patients (64%) had only a modest elevation in serum level of ferritin (õ2,000 mg/L).
Patients with focal abdominal findings had a higher body iron burden, as estimated by the serum
ferritin level, and significant intraabdominal suppurative complications. Two patients were not
receiving iron-chelating therapy with deferoxamine; one patient was receiving the experimental
chelator deferiprone (L1). Iron-loaded patients with b-thalassemia are at greatly increased risk for
severe yersiniosis, even when their body iron burden (as indicated by the serum ferritin level) is
only moderately elevated and they are not receiving iron-chelating therapy with deferoxamine.

Both increased amounts of body iron and the availability of a sive care for thalassemia in Canada (at The Hospital for Sick
siderophore from another microbe—such as the iron-chelating Children [Toronto, Ontario] and The Montreal Children’s Hos-
agent deferoxamine, a siderophore elaborated by Streptomyces pital [Montreal, Quebec]) were retrospectively reviewed for
pilosus—can be exploited for the growth of Yersinia [1]. Since infection with Y. enterocolitica. Patient-years of observation
the first description of invasive Yersinia enterocolitica infection were calculated as the sum of the years of medical history
in two children with b-thalassemia in 1970 [2, 3], reports available during this time period. In parallel, the number of
of this complication in more than 80 thalassemic Y. enterocolitica isolations from the population of Ontario
patients have been published [4–51]. Nonetheless, limited (Canada’s most populous province; population, 10 million)
information is available on the incidence and spectrum of pre- during a period of active surveillance (1981–1991) by the
sentation of Y. enterocolitica infections in patients with b- National (Canadian) Center for Yersinia, the reference labora-
thalassemia. We examined the incidence and clinical presenta- tory for Ontario, was noted, thereby providing an estimate of
tion of Y. enterocolitica infection in a large cohort of patients infection rates in the general population.
over a 15-year period and reviewed the literature reporting
this complication of iron overload in other patients with b-

See editorial response by Sparling on pages 1367–8.thalassemia.

Patients and Methods
The clinical presentation, investigation, and treatment of all

The case records of 177 patients with b-thalassemia diag- thalassemic patients developing this complication were re-
nosed between 1979 and 1994 in two programs of comprehen- viewed. The severity of iron loading was estimated by determi-

nation of the concentration of serum ferritin; values provided
are those obtained closest to the onset of infection, during a
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infections per 100 patient-years) had infection with Y. entero- Discussion
colitica. Of these 14 patients, nine had invasive disease (fre- When compared with that observed in the general popula-
quency, 0.4 per 100 patient-years). Twelve patients were homo- tion, the incidence of invasive yersiniosis in iron-loaded pa-
zygous or compound-heterozygous for b-thalassemia; one tients with b-thalassemia in two Canadian centers was strik-
patient had double-heterozygosity for b-thalassemia and hemo- ingly elevated. Even higher rates of infection have been
globin Lepore, and another for b-thalassemia and hemoglobin recently reported in Italy, where Ç10% of thalassemic patients
E. All patients were receiving transfusions at the time of yer- in one center had Y. enterocolitica infection diagnosed over a
sinia infection. Seven patients were splenectomized. As indi- 1-year period [50]. Differences in rates between centers may
cated by the serum ferritin concentration at diagnosis of yer- reflect true differences in incidences due to geographic varia-
sinia infection (mean{ SD, 2,207{ 1,362 mg/L), most patients tions in Y. enterocolitica [52], variation in individual patient
were moderately iron-loaded. risk, or different methods of reporting. Clearly, mild cases of

All but two patients were taking nightly subcutaneous defer- yersinia infection that may not present with clinical symptoms
oxamine at the time of diagnosis of infection. One patient or signs will be unreported [28].
(number 4) had begun therapy with the iron-chelating agent As well as the incidence of yersinia infection, the age of
deferiprone (L1) 3 months prior to diagnosis of infection; this patients with b-thalassemia, including those in the present se-
patient was also receiving prednisone for associated ries, was usually higher at the time of infection than that of
autoimmune hemolytic anemia. One patient (number 14) was infected patients in the general population [53, 54]. Fever was
intermittently transfused. One patient (number 8) was receiving the only invariable finding associated with Y. enterocolitica in
transfusions but was not treated with iron-chelating therapy; this series of patients. In more than half the patients, a severe,
this patient underwent splenectomy 6 months following infec- suppurative pseudoappendicitis was noted. A palpable abdomi-
tion with Yersinia and subsequently has been transfusion-free nal mass was a common finding, and blood cultures were fre-
for ú14 years. All patients were negative for antibody to HIV. quently positive. Almost one-third of patients presented with

Clinical presentation. The mean ({SD) age at diagnosis pharyngitis, a recognized feature of yersinia infection [52].
of yersinia infection in thalassemic patients was 13 ({5) years. These and other clinical findings observed in this series and in
Diagnosis followed a prodromal illness of variable duration (5 previous reports are summarized in tables 1 and 2.
{ 4 days; range, 1–10 days). Eight of the 14 patients were Factors possibly predisposing to Y. enterocolitica infection
admitted 1–10 days following a RBC transfusion. All patients were examined in this cohort. Although iron loading is consid-
presented with fever. Nine patients presented with focal abdom- ered the major risk factor for infection with Y. enterocolitica,
inal findings, including both pain and tenderness to abdominal previous investigators of thalassemic patients either have not
palpation in the right-lower, right-upper, and left-lower quad- examined the magnitude of the body iron burden or have re-
rants (table 1); an abdominal mass was palpable in five patients. ported similar degrees of iron loading (as estimated on the
Two patients did not have diarrhea. Four patients presented basis of the serum ferritin concentration) in patients who did
with pharyngitis. and did not develop Y. enterocolitica infection [50]. By con-

The mean value of the serum ferritin concentrations deter- trast, we observed a higher mean concentration of serum ferritin
mined around the time of the yersinia infection was signifi- in patients who developed infection associated with focal in-
cantly greater for patients with focal abdominal findings (2,656 traabdominal findings than in patients who did not have these
{ 1,352 mg/L) than for patients who did not present with focal symptoms and signs.
abdominal findings (1,086 { 459 mg/L; P õ .05). This observation may be consistent with a hypothesis that

Investigation and treatment. The source of positive culture increased intestinal growth of Yersinia in iron-loading states may
specimens and surgical and antibiotic treatment are presented induce mucosal changes and lead to local invasion [28]. The
in table 1. Yersinia typing was available for isolates from 11 significance of reports of Y. enterocolitica infections in patients
patients: all were of biotype 4 and serotype 0:3. Eight patients with b-thalassemia minor [17, 55] is not clear; these may reflect
had significant infection-related findings at surgery or imaging, the small but finite risk of yersinia infection in populations where
including suppuration or abscess formation (in 5 patients), per- the carrier state for b-thalassemia is common.
forations (4), marked adenitis (4), cecal ileitis (4), appendicitis While it has been suggested that the risk of yersinia infection
(3), and necrosis (3). One patient developed a liver abscess. is greater for patients receiving iron-chelating therapy with
Seven patients relapsed after initial diminishment of symptoms deferoxamine than for iron-loaded but untreated individuals
and signs or following surgery. Two patients required [20, 56, 57], two of our patients were not receiving deferoxa-
hemicolectomy. mine at the time of infection, consistent with previous observa-

Over the period 1981–1991, 65 nonenteric isolations of tions [34] that iron overload is an independent risk factor. It
Y. enterocolitica were reported in the province of Ontario. is unknown whether deferiprone, an experimental synthetic
Hence, invasive yersinia infection was diagnosed in patients chelator that is less effective than deferoxamine [58], used by
with b-thalassemia at a frequency 5,000-fold greater than that a patient in this series, can serve as a siderophore for

Y. enterocolitica.in the general population.
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Table 1. Clinical and surgical symptoms and signs of infection due to Yersinia enterocolitica in 14 patients with b-thalassemia. All patients
had fever and all survived.

Patient’s
Patient age (y)/ Serum ferritin Culture
no. sex level (mg/L) Clinical/surgical findings specimen(s) Antibiotics

1 [32] 19/F 5,400 RUQ, RLQ pain, mass, rash/cecal ileitis, perforation, Blood, sputum, Cfaz, Net, TMP-SMZ, Mtz, Pip, Tm, Cm
hemicolectomy skin lesion

2 19/M 4,260 RLQ pain, pharyngitis Blood, stool Amp, Chl
3 8/M 3,783 RLQ pain, vomiting, pharyngitis/appendicitis, Stool Amp, Cm, Gm, TMP-SMZ, Mtz

perforation; relapse: RLQ abscess (CT performed)
4 13/M 2,380 Abdominal pain, vomiting, myalgia, pharyngitis; Stool Clox, Ctax, TMP-SMZ

relapse: RLQ pain
5 [43] 17/M 2,278 RLQ pain, mass, pharyngitis/ileitis, suppurative and Surgical Ctax, TMP-SMZ, Cpfx

necrotic adenitis, liver abscess, perforation
6 9/M 1,949 RUQ, RLQ pain, vomiting, cellulitis at Dfo site, Stool Cfur

RLQ abscess (CT performed)
7 6/M 1,778 LLQ pain, RLQ mass, vomiting/appendicitis, cecal Lymph nodes, Gm, TMP-SMZ, Amp, Mtz

inflammation, necrotic adenitis stool
8 14/M 1,760 RLQ pain, mass/appendicitis, abscess, perforation Blood, stool, Gm, Chl

surgical
9 19/M 1,760 Vomiting Blood, stool Ctri
10 7/F 1,640 RLQ pain, vomiting, relapse (LLQ pain and mass), Blood, stool Clox, Cm, Gm, Pen, TMP-SMZ

polyarthralgia/marked adenitis
11 22/F 1,335 RLQ, LLQ pain and mass, relapse (abscess)/cecal Blood Cfur, Ctan, Ctax, TMP-SMZ, Mtz

inflammation, necrotic adenitis
12 14/F 993 Abdominal pain, arthralgia, myalgia Stool Gm, Amp, TMP-SMZ
13 8/F 820 Rash Blood, stool Gm, TMP-SMZ
14 13/M 771 None reported Blood Amp, Ctri, Gm, TMP-SMZ

NOTE. All except patients 4 and 14 reported diarrhea. Amp Å ampicillin; Cfaz Å cefazolin; Cfur Å cefuroxime; Chl Å chloramphenicol; Clox Å cloxacillin;
Cm Å clindamycin; Cpfx Å ciprofloxacin; Ctan Å cefotetan; Ctax Å cefotaxime; Ctri Å ceftriaxone; Dfo Å deferoxamine; Gm Å gentamicin; LLQ Å left-
lower-quadrant; Mtz Å metronidazole; Net Å netilmicin; Pen Å penicillin; Pip Å piperacillin; RLQ Å right-lower-quadrant; RUQ Å right-upper-quadrant; Tm
Å tobramycin; TMP-SMZ Å trimethoprim-sulfamethoxazole.

The temporal relationship of yersinia infection and blood Recommendations arising from this and other series indicate
that fever, even in the absence of diarrhea and abdominal find-transfusion was an unexpected finding in these patients. More
ings, in a patient with iron overload should alert the clinicianthan half of the patients presented with clinically apparent
to the possibility of yersinia infection. For patients with b-infection in the 10 days following a blood transfusion. While
thalassemia, especially if symptoms occur shortly following acultures of the blood units in question were not available in
blood transfusion, clinical suspicion should be heightened.retrospect to confirm these as a source of infection, Y. entero-
Given the high frequency of and morbidity caused by invasivecolitica, which grows well in units of blood during storage in
infection with Y. enterocolitica, expectant management, includ-the cold [59], has previously been reported as a significant
ing administration of broad-spectrum antibiotics [62] and surgi-cause of transfusion-related bacterial infection [60].
cal consultation, should be initiated promptly for patients atOur patients did not develop fulminant bacteremia soon after
potential risk. Patients with a higher iron burden may be attransfusion, as is the case with transfusion-related bacterial
greater risk for intraabdominal suppurative complications.infections [60]. This suggests that either low levels of bacteria

contaminated the blood units, leading to a more gradual infec-
tion in these patients, or transfusion increased the risk of infec-
tion by some other mechanism. A temporal relationship be-
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nelli G. L’infezione da Yersinia enterocolitica in corso di talassemiaRLQ pain 48 (52)
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tomography in the diagnosis of Yersinia infection in a patient withmyelitis [2, 3, 8], meningitis [22], and pericarditis [38].
thalassemia major. J Comput Tomogr 1984;8:153–6.† During laparotomy, CT, or ultrasonography.

22. De Virgiliis S, Dessi S, Melis R, Cao A. Fatal Yersinia enterocolitica meningi-
tis in thalassemia major. Boll Ist Sieroter Milan 1984;63:171–2.

23. Kattamis C, Syriopoulou V, Hadjiminas J, Tsivitanidou-Kacourou T. Ef-
References fectiveness of intravenous augmentin in the treatment of thalassaemic

patients with Yersinia enterocolitica infection. J Antimicrob Chemother1. Chambers CE, Sokol PA. Comparison of siderophore production and utili-
1984;14:303–5.zation in pathogenic and environmental isolates of Yersinia enterocoli-

24. Altes J, Antich M, Buades J. Yersinia enterocolitica y talasemia: un atica. J Clin Microbiol 1994;32:32–9.
asociacion mas que casual. Med Clin (Barcelona) 1984;83:735.2. Blum D, Viart P, Dachy A. Septicemie a Yersinia enterocolitica chez deux

25. Boffa C, Merisio MG, Rivolta S, et al. Valutazione critica delle cause dienfants atteints de thalassemie majeure. Arch Fr Pediatr 1970;27:445.
morte nei soggetti talassemici. Pediatr Med Chir 1984;6:755–8.3. Mollaret HH, Omland T, Henriksen SD, Baeroe PR, Rykner G, Scavizzi

26. Aristegui J, Garate J, Ondarroa E, et al. Septicemia por Yersinia enterocoli-M. Les septicemies humaines a ‘‘Yersinia enterocolitica.’’ A propos de
tica en una nina talasemica. An Esp Pediatr 1985;23:51–8.dix-sept cas recents. Presse Med 1971;79:345–8.

27. Boemi G, Chiesa C, Di Lorenzo M, Patti G, Marrocco G, Midulla M.4. Hewstone AS, Davidson GP. Yersinia enterocolitica septicaemia with ar-
Yersinia enterocolitica peritonitis. Gastroenterology 1985;89:927–8.thritis in a thalassaemic child. Med J Austr 1972;1:1035–8.

28. Kruger N, Kraus C, Tillmann W, Schroter W. Gehauftes Auftreten von5. Seigneurin R, Marchal MF, Pons J. Septicemie a Yersinia enterocolitica
Yersiniensepsis bei Hamosiderose. Monatsschr Kinderheilkd 1985;133:chez un enfant thalassemique attaint d’appendicite aigue. Med Mal
876–8.Infect 1972;8:317–8.

29. Chiu HY, Flynn DM, Hoffbrand AV, Politis D. Infection with Yersinia6. Rabson AR, Hallett AF, Koornhof HJ. Generalized Yersinia enterocolitica
enterocolitica in patients with iron overload. BMJ 1986;292:97.infection. J Infect Dis 1975;131:447–51.

30. Rasore-Quartino A, Mattiello A, Cominetti M, Casini Lemmi M, Traverso7. Kiffer B, Rudloft J, Lelievre-Gassin C, Buzy P. Affection a Yersinia
T, Sansone G. La sepsi da Yersinia enterocolitica nei soggetti talassem-enterocolitica. Une observation a forme pseudotumorale et septicemique
ici splenectomizzati. Descrizione di due casi. Pediatr Med Chir 1986;chez un enfant atteint de maladie de Cooley. Ann Med Nancy 1976;
8:121–4.15:847–50.

31. Kelly D, Price E, Wright V, Walker-Smith J, Rossiter M. Yersinia and8. Thirumoorthi MC, Dajani AS. Yersinia enterocolitica osteomyelitis in a
iron overload. BMJ 1986;292:413.child. Am J Dis Child 1978;132:578–80.

32. Gallant T, Freedman MH, Vellend H, Francombe WH. Yersinia sepsis in9. Butzler JP, Alexander M, Segers A, Cremer N, Blum D. Enteritis, abscess
patients with iron overload treated with deferoxamine. N Engl J Medand septicemia due to Yersinia enterocolitica in a child with thalassemia.
1986;314:1643.J Pediatr 1978;93:619–21.

33. Perez Trallero E, Cilla G, Lopez-Lopategui C, Arratibel C. Fatal septicemia10. Butzler JP, Alexander M, Segers A, Cremer N, Wauters G. Enteritis,
caused by Yersinia enterocolitica in thalassemia major. Pediatr Infectabscess and septicaemia by Yersinia enterocolitica in a thalassaemic

child. Contrib Microbiol Immunol 1979;5:292–7. Dis 1986;5:483–4.

/ 9c5c$$de20 11-10-98 21:07:05 cida UC: CID

D
ow

nloaded from
 https://academ

ic.oup.com
/cid/article/27/6/1362/317832 by guest on 16 August 2022



1366 Adamkiewicz et al. CID 1998;27 (December)

34. Chiesa C, Pacifico L, Renzulli F, Midulla M, Garlaschi L. Yersinia hepatic 48. Hoe TS, Lammi A, Webster B. Homozygous beta-thalassaemia: a review
of patients who had splenectomy at the Royal Alexandra Hospital forabscesses and iron overload. JAMA 1987;257:3230–1.

35. Kelly DA, Price E, Jani B, Wright V, Rossiter M, Walker-Smith JA. Children, Sydney. Singapore Med J 1994;35:59–61.
49. Monno R, Valenza MA, Quarto M, et al. Yersinia enterocolitica infectionYersinia enterocolitis in iron overload. J Pediatr Gastroenterol Nutr

1987;6:643–5. in a boy with beta thalassemia major. Pediatr Infect Dis J 1994;13:
233–4.36. Francois P, Bachelot C, Andrini P, Bost M. Roles de la surcharge martiale

et du traitement chelateur dans les infections a Yersinia survenant sur 50. Cherchi GB, Pacifico L, Cossellu S, et al. Prospective study of Yersinia
enterocolitica infection in thalassemic patients. Pediatr Infect Dis June thalassemie majeure. Presse Med 1987;16:1574–6.

37. Masters AP, Hopkinson RB. Yersinia enterocolitica septicaemia. Intensive 1995;14:579–84.
51. Pacifico L, Cianfrano V, Valentini F, Renzi AM, Chiesa C. Invasive dis-Care Med 1988;14:585–7.

38. Fontani C, Valeri M, Pifferi M, Ceccarelli M. Setticemia da Yersinia ease due to Yersinia enterocolitica in children with beta-thalassemia
major. Contrib Microbiol Immunol 1991;12:286–91.enterocolitica in bambina affetta da Thalassemia Major. Pediatr Med

Chir 1988;10:657–8. 52. Cover TL, Aber RC. Yersinia enterocolitica. N Engl J Med 1989;321:16–24.
53. Marks MI, Pai CH, Lafleur L, Lackman L, Hammerberg O. Yersinia39. Chirio R, Collignon A, Sabbah L, Lestradet H, Torlotin JC. Infections a

Yersinia enterocolitica et thalassemie majeure chez l’enfant. Ann Pedi- enterocolitica gastroenteritis: a prospective study of clinical bacterio-
logic and epidemiologic features. J Pediatr 1980;96:26–31.atr (Paris) 1989;36:311–4.

40. Aldana Gomez J, Alvarez Guisasola FJ, Izquierdo Lopez B, Quiros Blanco 54. Hoogkamp-Korstanje JAA, Stolk-Engelaar VMM. Yersinia enterocolitica
infection in children. Pediatr Infect Dis J 1995;14:771–5.A, Yakub A. Sepsis por yersinia enterocolitica en una paciente afecta

de talasemia major. An Esp Pediatr 1990;33:151–2. 55. Lafleur L, Hammerberg O, Delage G, Pai CH. Yersinia enterocolitica
infection in children: 4 years experience in the Montreal urban commu-41. Pierron H, Gillet R, Perrimond H, Broudeur JC, Soudry G. Yersiniose et

dyshemoglobinose: a propose de 4 observations. Pediatrie 1990;45: nity. Contrib Microbiol Immunol 1979;5:298–303.
56. Robins-Browne RM, Prpic JK. Desferrioxamine and systemic yersiniosis.379–82.

42. Cianciulli P, Trua G, Papa G. Yersinia enterocolitica infection in patients Lancet 1983;2:1372.
57. Robins-Browne RM, Prpic JK. Effects of iron and desferrioxamine onwith iron overload. Haematologica 1990;75:197–8.

43. Mazzoleni G, deSa D, Gately J, Riddell RH. Yersinia enterocolitica infec- infections with Yersinia enterocolitica. Infect Immun 1985;47:774–9.
58. Olivieri NF, Brittenham GM. Iron-chelating therapy and the treatment oftion with ileal perforation associated with iron overload and deferoxa-

mine therapy. Dig Dis Sci 1991;36:1154–60. thalassemia. Blood 1997;89:739–61.
59. Franzin L, Gioannini P. Growth of Yersinia species in artificially contami-44. Abcarian PW, Demas BE. Systemic Yersinia enterocolitica infection asso-

ciated with iron overload and deferoxamine therapy. AJR 1991;157: nated blood bags. Transfusion 1992;32:673–6.
60. From the Centers for Disease Control. Yersinia enterocolitica bacteremia773–5.

45. Cianciulli P, Trua G, Papa G, Pacifico L, Granfors K, Chiesa C. Yersinia and endotoxin shock associated with red blood cell transfusions—
United States. JAMA 1991;265:2174–5.enterocolitica mesenteric adenitis in a thalassaemic adolescent: conser-

vative management. Eur J Pediatr 1992;151:145–6. 61. Stoddard JJ, Wechsler DS, Nataro JP, Casella JF. Yersinia enterocolitica
infection in a patient with sickle cell disease after exposure to chitter-46. Green NS. Yersinia infections in patients with homozygous beta-thalas-

semia associated with iron overload and its treatment. Pediatr Hematol lings. Am J Pediatr Hematol Oncol 1994;16:153–5.
62. Gayraud M, Scavizzi MR, Mollaret HH, Guillevin L, Hornstein MJ. Anti-Oncol 1992;9:247–54.

47. Brunel F, Francois P, Durand C, Croize J, Jeannoel P. Abces hepatique a biotic treatment of Yersinia enterocolitica septicemia: a retrospective
review of 43 cases. Clin Infect Dis 1993;17:405–10.Yersinia chez un enfant thalassemique. Pediatrie 1993;48:159–62.

/ 9c5c$$de20 11-10-98 21:07:05 cida UC: CID

D
ow

nloaded from
 https://academ

ic.oup.com
/cid/article/27/6/1362/317832 by guest on 16 August 2022


