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Abstract: Problem statement: Splenectomy is accompanied by a lifelong risk wéravhelming post
splenectomy infection, mainly caused by encapsdl&i@cteria such as Streptococcus pneumoniae.
The mortality rate in those infected patients reradiigh. Therefore the pneumococcal polysaccharide
vaccine has been recommendekpproach: To obtain information on the immunity levels of
pneumococcal antibody, in splenectomizgdhalassemia patients in south of Iran. Patientd an
methods: This descriptive and cross sectional stwdg carried out on 263 splenectomizid
thalassemia patients in south of Iran, June 20@ZeBber 2008. Anti-pneumococcal vaccine antibody
concentrations were measured by the enzyme-linkedunosorbent assay method. The patients were
divided into two groups based on antibody concéintma: Group 1: Hyporesponsiveness patients or
non-immune with less than 250 mU mlantibody concentrations and group 2: Immune ptsien
responder with equal or more than 250 mU hdntibody concentrationResults: The results showed
that 33.80 and 66.20% of the patients were immur reon-immune to pneumococcal infections,
respectively. There was an inverse significant ketw Immunity level with the period after
pneumococcal vaccination (r = -0.683, p = 0.00@gnclusion: These results suggest that a high
percentage splenectomiz@ethalassemia patients are poor responders to prengoal vaccination.
Therefore evaluations immunity levels of pneumoebeaccine and re-vaccination for pneumococcus
are recommended in these patients.
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INTRODUCTION Health wealth is insufficient in most of the
countries where the disease is common (Karetaad.,

The term thalassemia (derived from the Greekl999). In most of the countries whelg¢halassemia is
“Thalassa”, which means “the sea” stating to thecommon, there is not a realistic situation for ¢hes
Mediterranean-and “emia”, meaning “related to bldod patients. The blood transfusion resource was batsic
designates a diverse group of genetic disorders dfest and desferrioxamine supply was inconsistault. F
hemoglobin synthesis characterized by a disturbafice facial and clinical features of the disease frone th
the making of globin chains, leading to anemia,ineffective bone marrow expansion were presented in
ineffectual erythropoiesis (Weatherall and Clegg,most of the patients. Splenomegaly was seen ientati
2001), particularly in some parts of the world litee  early in their lives and splenectomy was done at a
Mediterranean area, north and west of Africa arel threlatively young age. Splenectomy is necessar-in
Middle East. Its' worldwide incidence is about 2 pe thalassemia patients when the spleen develops
1,000 newborns while its' prevalence in Iran is Be4  hyperactive, leading to extreme destruction of
1,000 newborns and frequency of thalassemia gene irythrocytes and thus growing the need for regular
Iran is 4-10% (Aliet al., 2008). blood transfusions, which in turn outcomes more iro
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accumulation. As a result, splenectomy is commonlyMethods: A questionnaire was designed to collect
done (Hoeet al., 1994). Infectious diseases are thedemographic information and medical history of the
second most common cause of mortality and a maipatients by reviewing the patient’s records. Altipats
cause of morbidity iff-thalassemia patients (Cadili and vaccinated intramuscularly with a single dose &fI
Gara, 2008). Some immunological disorders have bee@f Pneumovax 14 days before splenectomy. Blood

reported inp-thalassemia patients (Gharagozkicel., ~ Samples were taken from the patients and serum
2009) and asplenia is one of the essential cautes 8amples were stored at -70°C until assayed fobaayi

immunodeficiency in patients withp-thalassemia Mmeasurements.  Specific ~ antibodies  against
(Ricercaet al., 2009). Pneumococcal Capsular Polysaccharide (PCP) were

As the spleen is more effective at eliminating -non Meéasured using the protocol of the third-generation
opsonized bacteria, mostly encapsulated organism§"ZYme-linked immunosorbent assay format (Wernette
asplenia can lead to immune defects to encapsulate% al., 2003; Mahmoodét ., 20.09)'
micro-organisms  (Cadili and Gara, 2008) and _The assay has been designed to measure the_IgG
splenectomize@-thalassemia patients are more at riskantibody —responses to pneumococcal vaccine
of developing sepsis by these encapsulated bacterificorporating 23  polysaccharides isolated from
Overwhelming Postsplenectomy Infection (OPSI) is aStréptococcus pneumoniae. These polysaccharides
serious complication of asplenia and is usuallysedu correspond to approximately 80% of the commonly
by encapsulated bacteria (Waghorn, 2001). Over 709gncountered, virulent serotypes. The levels of meru
of all cases of OPSI are due to Streptococcu§peC|f|C anti-PCP |gG antibodies were determined by
pneumoniae, even though no more than 5% of othedn enzyme immunoassay kit (Pneumococcus I19G
septic episodes are attributable to this bacte(i@adili  Immonupotency level/E-DG-MZ-001/04-04, ZenTech,
and Gara, 2008). To prevent OPSI, a pneumococcdelgium). In this assay, microwaves were pre-coated
vaccine with purified capsular polysaccharide friva ~ with the PCP antigen. Serum samples were tested in
pneumococcal types that commonly cause infectien haaccordance with the manufacturer’s instructionsu®e
been recommended (Austrian, 1977). samples were diluted 1:510. The titers of anti RGP

Iran splenectomizedB-thalassemia patients are antibodies were determined with reference to the
vaccinated with Pneumococcal vaccine (Pneumovax) tetandard serum included in the kit and were expteas
prevent OPSI 14 days before splenectomy. mili unit/ml  (mu/ml). Some reference plasmas with

Unfortunately, none of the Iranian splenectomizedassigned values of anti PCP 1gG were used as &alifsr
B-thalassemia patients have been assessed for ifymunio draw standard curve. The sensitivity of thisvkis 6.9
level to Streptococcus pneumonia and there is nenU/mL. Serum samples were tested in duplicate.
monitoring for this immunity in these patients RAN. Corresponding anti PCP IgG antibodies in mu/ml
This was the first study to determine the antibodyare obtained by interpolating the observance oheac
response to vaccination for Streptococcus pneureoniasample on the calibration curve. According to ditets
with Pneumococcal vaccine (Pneumovax) in Iraniarpn this kit the result Interpretation was doned®ws:
splenectomize@-thalassemia patients.

e Lower than 250 mU mL = Deficient in anti PCP

METERIALSAND METHODS IgG antibodies or hyporesponsiveness
« Equal to or more than 250 mU mtL= good
Patients and methods: response or Immune to pneumococcal infection

Patients: A total of 263 p-thalassemia patients who * All patients were categorized according to their
underwent splenectomy and vaccinated with  S€rumanti-pneumococcal IgG titers

Pneumovax, who were referred to thalassemia Cente@atistical analysis Data were analyzed using an SPSS
of in the south of Iran, were enrolled to this dg®tve 14 0 software package. Specific antibody titers ewer

and cross sectional study. o expressed as the geometric mean. T test and diorela
Exclusion criteria for all the patients includéshy  test were performed for analysis.

immune suppressive therapy in the prior six moatics

a history of immunodeficiency and Acquired RESULTS
Immunodeficiency Syndrome (AIDS). This study was _ .
carried out from June 2007 to September 2008. A total of 263 splenectomised-thalassemia

The study protocol was reviewed and approved byatients, (133 males and 130 females), aged 1&&ry
the Research Ethics Committee of Jahrom Univeddity (mean, 41+13 years) and with time post pneumococcal
Medical Sciences and informed consent was obtainedaccination 12-336 mounts (mean, 106.77+67.62)
from each patient. mounts were evaluated for antibody response to BPV2
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Table 1: Demographic and serum anti-pneumococad@l titers for significance of vaccination in order to protectrthe

the patients : : against pneumococcal infections (Cadili and Gara,
T Peumococcus  2008; Waghorn, 2001; Austrian, 1977).
Sex Age (years) (mounts) 19G (mU/ml) The result of the present study indicated tha2@6.

Female N=130 (49.40%) 18.39+4.55  94.85+50.00 2¥K872  Of Splenectomize-thalassemia patients were hypo-
= 0, . . . . .
Male N=133 (50.60%) ~ 19.25:6.40  118.42:73.46 1990080  ragponsive to pneumococcal antigens, which is in

P-val 0.214 0.004 0.123 _
e arrangement with the study performed by Racl.

. o .
Table-2: Comparison of Hypo-responsive group Vpoaeser group (1995) showing that 42% of the vaccinated

Time after Anti- Splenectomize@-thalassemia patients were protective
vaccination pneumococcus tO  Streptococcus pneumonia. This indicates that
Groups Age (years) (mounts) I9G (mU/mL)  measurement of post-vaccination antibody levelsbean

HypO-ijponsive 19.17+5.00  133.88+60.71 167.3W52. ysed to identify the poor responders who most yikel
+ + + R . . .
Responder 18. 16x6.53 53.7645.52  280.94+37.42 16 at increased risk of pneumococcal infection.

P-Value 0. 165 0.0001* 0.0001* .

There were found inverse significant correlationstween anti- . In_the present _StUdy’ mean antl_-pneumococcal IgG
pneumococcal IgG titers and time post vaccination (0.683, p =  titers in male patients did not differ from female
0.0001) patients. This data shows that anti-pneumococdal Ig

titer is independent of sex in these patients.
Demographic and serum anti-pneumococcal IgG titers  However, poor responders proved to be
(mU/mL) for all patients were summarized in Table 1 ynresponsive to booster doses of polysaccharide
All patients were categorized according to thehmuse antigens (Rodriguez-Barradasal., 1996; Petrascht
anti-pneumococcal IgG titers (mU/mL) to two groups: g, 1997). Purified polysaccharide antigens resuf i
) ) cell-independent, type-2 antibody formation andndo
* Group-1 (hyporesponsive): 174 patients (66.2%)gjicit memory B cells. T cell-independent antibody
with mean 167.30£52.15 mU/mL serum anti- regponses cannot be boosted to produce secondary
pneumococcal 1gG _ responses. It is possible that conjugate vaccines
* Group-2 (immune or responder): 89 patientscansylar polysaccharides conjugated to carrier
(33.8%) with mean 280.30£52.15 mU miserum proteins) might improve the immune response in non-
anti-pneumococcal I9G responders to PPV: the 7-valent pneumococcal

conjugate vaccine has improved the response rate to

_There were significant differences between serunppy/o3 in patients with selective antibody deficignc
anti-pneumococcal 1gG titers and time post vacamat (7sien ot a1 2000

in two groups._Thecharactens_tlcsoftwo patienoiLgs The results obtained here suggest that an
(hypo-responsiveness Vs immune or responder?

. . : ; mmunization policy with pneumococcal
%C.T_(;rﬁ:]g to anti-pneumococcal 1gG titers are polysaccharides might help to protect the majooty

Splenectomize@-thalassemia patients against invasive

DISCUSSION pneumococcal diseases; therefore, we suggestttbat t
vaccine be administered. Nevertheless, some ssbject
hWho cannot mount an adequate antibody response to

risk of Streptococcus pneumoniae infections, Whickpolysas?]cc_h?ndg antlger&s W'rlll relzjnag] at sf:cgmﬁdcrwkh
could be due to the reduced antibody response P Such infections and should be offered other,

bacterial polysaccharide antigens in these patignes PropPhylactic methods such as immunization with
to splenectomy (Zarinet al., 2010). pneumococcal conjugate vaccines.

Although ~ pneumococcal  immunization  in According to an inverse significant correlation
Splenectomize@-thalassemia patients is recommendedP€tween mean anti-pneumococcal IgG titers and time
(Sheikhaet al., 2007), there are few reported studiesPost splenectomy which was found from this study,
involving the evaluation of the antibody responee t indicates a decline of anti-pneumococcal IgG tieng
polysaccharide antigens in these patients or thieaef  the time. Published data indicate that vaccinated
of pneumococcal vaccination in these patients @akr immunocompromised patients, who had a nearly
et al., 2010). normal antibody response to pneumococcal vaccide an

Sufficient antibody response to pneumococcaimmune patients to Streptococcus pneumonia, will
antigens (equal to or more than 250 mU MLin require revaccination to maintain their immunity
Splenectomize@-thalassemia patients can show the(Zarinaet al., 2010; Orthopoulost al., 2009).
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It is notable that some factors such as chroniodyd Karnon, J., D. Zeuner, J. Brown, A.E. Ades and B.

disease and haemodialysis can reduce the immune Wonke et al., 1999. Lifetime treatment costs of

response to vaccines (Jahragnal., 2009; 2011) and it beta-thalassaemia major. Clin. Lab Haematol., 21:

has been not investigated between kidney functetst 377-385. PMID: 10671989

and immunity to pnemococcal vaccine in this redearc Mahmoodi, M., A. Aghamohammadi, N. Rezaei, M.
Lessan-Pezeshki and G. Pourmaeidal., 2009.

CONCLUSION Antibody response to pneumococcal capsular
polysaccharide vaccination in patients with chronic
Based on the results of this study, there is a tee kidney disease. Eur. Cytokine Netw., 20: 69-74.

re-address the approach towards revaccinationig th PMID: 19541592
immune-compromised group of patients by Orthopoulos, G.V., M.C. Theodoridou, V.A. Ladis,

administering a booster pneumococcal vaccinatianin D.K. Tsousis and V.l. Spoulou, 2009. The effect of
attempt to recover immunity and reduce morbidity. 23-valent pneumococcal polysaccharide vaccine on
Further researches with larger samples from otteasa immunological priming induced by 7-valent
of IRAN are recommended for this approach. conjugate vaccine in asplenic subjects with beta-
thalassemia. Vaccine, 27: 350-354. PMID:
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