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ABSTRACT

Background/Aims: Generally, prevention of infections by vaccination is the least invasive and most cost-effective 
approach to reduce the incidence of infections and the morbidity and mortality in transplant recipients. Genetic 
diversity and different liver disease among patients contributes to variability in immune responses to vaccines and 
pathogens. The aim of this study was to evaluate immunity status to different vaccinated organisms in pediatric 
liver-transplant candidates.
Materials and Methods: The vaccination charts of 90 patients who were referred to Organ Transplant Center of 
Shiraz University of Medical Sciences were reviewed and compare with National Immunization Program recom-
mendation, after that 10 mL blood was drawn from these patients for serologic studies by ELISA.
Results: Eighty percent of the patients had protective antibody titers for poliomyelitis, 65.6% for rubella, 62.3% 
for diphtheria, 60% for tetanus, 57.7% for pertussis, 55.5% for measles, 42.2% for hepatitis B and 36.7% for mumps. 
Conclusion: Overall seroconversion rates were not satisfactory for many infections that may be due to lower rate 
of vaccination or even the underlying liver disease that interfere with optimal immunogenecity of vaccination. 
Therefore, vaccination charts should be periodically reviewed and updated, also repeated measurements of serum 
antibodies and appropriate revaccination if titers decline is recommended to prevent the vaccine-preventable 
disease in liver transplant candidates after transplant.
Keywords: Immunity status, vaccination, liver transplantation candidate, children

INTRODUCTION
Solid Organ transplant (SOT) recipients are at increased 
risk of bacterial infections (1). This has also been shown 
in pediatric SOT recipients, who (like their adult coun-
terparts) require immunosuppressive medications to 
prevent graft rejection (2). Children face the additional 
burden of increased risk of infections because they may 
not have developed protective antibodies before trans-
plantation was performed. Moreover, the effects of long-
term immunosuppressive agents during critical time 
points of immune maturation in these children are not 
well understood (3). Generally, prevention of infections 
by vaccination is the least invasive and most cost-effec-
tive approach to reduce the incidence of infections and 
the morbidity and mortality in transplant recipients.

The adequate immunization of the transplant can-
didate, transplant recipient and transplant clinician 
should be a prominent goal of transplant centers in 
accordance with increasing emphasis on patient safety 
and adherence to existing guidelines (4). Also consider-
ing the young age of the transplant candidates and the 
urgency for transplantation, initiation of vaccine series 
earlier and shortening the intervals between the vac-
cine doses seems to be rational.

Genetic diversity among humans contributes to vari-
ability in immune responses to vaccines and patho-
gens; for example, some individuals do not respond 
to hepatitis B virus (HBV) vaccines despite no apparent 
immune defect (5).
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Post-transplantation immunosuppressive regimens interfere 
with the immune responses required for successful immuniza-
tion in various ways (6). Immunosuppressive agents may influ-
ence the B-cell responses important for an effective response 
to immunization either directly, as a consequence of their anti-
proliferative potential, or via their impact on T-helper cells and 
relevant cytokines. Hence in SOT recipients, primary immuniza-
tion should be undertaken before the start of the immunosup-
pression to permit the creation of a memory cell pool. 

Although previous studies shows that immunization with live-
attenuated vaccines are contraindicated in post-transplant 
children, Shinjoh et al. recommended that immunization using 
selected live-attenuated vaccines were safe and effective for 
post-transplant children who were not severely immunosup-
pressed (7). But other serologic studies shows that it is much 
more better to do so before transplantation rather than after 
that.

The aim of this study was to evaluate the immunity status to 
measles, rubella, mumps, tetanus, diphtheria, poliomyelitis, 
pertussis and hepatitis B in children who candidate for liver 
transplantation.

MATERIALS AND METHODS
All pediatric liver transplant candidates aged between 9 
months and 18 years old, who were referred to Organ Trans-
plantation Center of Nemazee Hospital, affiliated to Shiraz Uni-
versity of Medical Science, between May 2007 and June 2008 
were invited to participate in this study. This tertiary care hos-
pital is the only hospital in Iran in which pediatric liver trans-
plantation is actively performed. Parents or legal guardians 
were instructed to bring the vaccination charts on the next 
out-patient appointment.

After giving written informed consent, parents or legal guard-
ians were interviewed, and the vaccination charts were subse-
quently evaluated. Only charts that had been officially filled out 
with information about the vaccines were considered.

The vaccination status was considered appropriate according 

to the recommendation of the National Immunization Program 
(NIP), currently applied to all Iranian children (8). The recom-
mended schedule by the NIP includes: BCG (Bacillus Calmette 
Guerin) vaccine, OPV (Oral Polio Vaccine), DTwP (Diphtheria, 
Tetanus, Pertussis) vaccine, MMR (Mumps, Measles, Rubella) 
vaccine and HBV vaccine. (Table 1) All of these programs are 
government sponsored.

Yellow fever vaccine was not included in the current vaccina-
tion schedule because it is not endemic in Iran. Also Haemoph-
ilus influenza and conjugated Streptococcus pneumoniae and 
Varicella zoster vaccines are not parts of NIP. Patients, whose 
vaccination charts were not updated, were further referred to 
the Immunization Center for vaccination.

After interview with the parents, a blood sample of 7.5-10 mL 
was drawn from the children by parents’ permission and send 
to microbiology lab for serologic studies. At laboratory bloods 
were centrifuged immediately and plasmas were separated 
and freezed in -70 degrees of centigrade. All instructions were 
followed as recommended by companies of the Kits provider.

Antibody levels against HBV were measured by ELISA (DIA.PRO 
Diagnostic Bioprobes Srl Milano-Italy). Anti-hepatitis B surface 
(anti HBs) antibody titers >10 WHO mIU/mL were considered 
protective (9). The diagnostic sensitivity of the tests was 100% 
with the specificity value >98%.

Antibody against mumps, measles and rubella were measured 
by ELISA (IBL Hamburg-Germany). Antibody titers against 
mumps were considered protective >10 IU/mL, against mea-
sles >255 mIU/mL (10). Anitibodies against rubella >15 IU/mL 
were considered protective, 10-15 IU/mL equivoval and <10 
IU/mL non reactive (10), with sensitivity of 100% and specificity 
of >98.8%. Tetanus and diphtheria antitoxin values were deter-
mined by ELISA (DIA.PRO Diagnistic Bioprobes Srl Milano-Italy), 
values >0.1 and >0.01 IU/mL were considered protective re-
spectively (11). Also antibody against pertussis was measured 
by ELISA and antibody concentration ≥1µg/mL was consid-
ered protective. Antibodies against polio virus were measured 
by ELISA (Demeditec Diagnostic GmbH-Germany) and values 

Vaccine	 Description	 Schedule	 Comments

BCG	 Bacille Calmette-Guérin vaccine 	 Birth	

DTwP	 Diphtheria and Tetanus toxoid with whole cell Pertussis vaccine 	 2, 4, 6, 18 months;  
		  6 years 	

HBV	 Hepatitis B vaccine 	 Birth; 2, 6 months 	 Also specified high risk group

MMR	 Measles, Mumps, Rubella vaccine 	 12, 18 months 	

OPV	 oral Polio vaccine 	 Birth; 2, 4, 6, 18 months; 6 years  	

Td	 Tetanus and Diphtheria toxoid for older children/ adults 	   	 Rrepeated every 10 years

BCG: bacillus calmette guerin; HBV: hepatitis B virus; OPV: oral polio vaccine; DTwP: diphtheria; tetanus, pertussis; MMR: mumps, measles, rubella

Table 1. Vaccination protocol of Iran recommended by National Immunization Program
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>150 U/mL were considered positive, with sensitivity >99% 
and specificity value >98%. 

Due to NIP in which protocols for all vaccines are completed at 
four years old and boosters are started next, the patients were 
divided into two different groups according to their age (less 
than four years of age and more than four years at the evalua-
tion) and then the results of the antibody tests were gathered 
and compared with the history of vaccination documented in 
vaccination charts.

The study was performed in accordance with the principles of 
the Declaration of Helsinki 2000 and was approved by the local 
Ethics Committee of the Shiraz University of Medical science.

RESULTS
Ninety patients were participated in our study, the mean age 
was 8.9 years (range, 9 months-18 years) and 48 (53.3%) of can-
didates were boys. 

Fifty-two patients (57.8%) had received complete doses of HBV 
vaccine and seventy-nine patients (87.8%) received complete 
doses of OPV.

Eighty-eight of patients (97.8%) received the single dose of 
BCG vaccine.

Fifty-eight of the patients (64.4%) received complete doses of 
DTwP according to NIP. Fifty (55.5%) of the patients received 
complete doses of MMR vaccines. Two (2.2%) of the patients 
had not received any vaccination.

Of these 90 children thirty-eight patients (42.2%) had protective 
antibodies against HBV, of whom fourteen patients (15.6%) were 
under four years old (13.3% received complete doses of HBV vac-
cine and 2.3% received only one dose of HBV vaccine) also twen-
ty-four patients (26.6%) were older than four years old (15.6% 
received complete doses of HBV vaccine and 11% received only 
one dose of HBV vaccine), and fifty-one patients (56.7%) had no 
protective antibody against HBV, of whom 5.5% were under four 
years old with complete vaccination and 51.2% were older than 
4 years old (17.8% received complete vaccination and 33.4% did 
not). Also one result (1.1%) was reported equivocal.

The rates of protective antibodies production in liver-transplant 
candidates with history of complete and incomplete vaccina-
tion are shown in Table 2.

Of 90 patients, seventy-two (80%) had protective antibod-
ies against polio virus of whom twelve patients (13.3%) were 
under four years old who received incomplete doses of OPV 
vaccine. Sixty patients (66.7%) were older than four years old 
(53.3% received complete doses of OPV vaccine and 13.4% re-
ceived only one dose of OPV vaccine, and seventeen patients 
(18.9%) had no protective antibody against OPV, of whom 5.6% 

were under four years old with history of incomplete vaccina-
tion and 13.3% were older than four year old (4.5% received 
complete vaccination and 8.8% did not). Also one result (1.1%) 
was reported equivocal.

Fifty-six patients (62.3%) had protective antibodies against 
diphtheria of whom twelve patients (15.6%) were under four 
years old who received incomplete doses of diphtheria vac-
cine. Forty-two (46.8%) were older than four years old (20% 
received complete doses of diphtheria vaccine and 26.8% re-
ceived incomplete doses of diphtheria vaccine, and thirty-four 
patients (37.7%) had no protective antibody against diphtheria, 
of whom 4.4% were under four years old with history of incom-
plete vaccination and 33.3% were older than four year old (20 
% received complete vaccination and 13.3% did not).

Fifty-four patients (60%) had protective antibodies against 
tetanus toxoid of whom fifteen patients (16.7%) were under 
four years old who received incomplete doses of tetanus tox-
oid. Thirty-nine patients (43.3%) were older than four years old 
(22.2% complete doses of tetanus toxoid and 21.1% received 
incomplete doses of vaccine), and thirty-six patients (40%) had 
no protective antibody against tetanus toxoid, of whom 3.3% 
were under four years old with history of incomplete vaccina-
tion and 36.7% were older than four year old (17.7% received 
complete vaccination and 19% did not).

Fifty-two patients (57.7%) had protective antibodies against 
pertussis. None of whom was under four years old. Fifty-two 
patients (57.7%) were older than four years old (11% received 
incomplete doses of DTwP vaccines and 46.7% received com-
plete doses of vaccine), and thirty-eight patients (42.3%) had 
no protective antibody against pertussis, of whom 20% were 
under four years old (12.3% with history of incomplete vacci-
nation and 7.7% with history of complete vaccination), 22.3% 
were older than four year old (13.3% received complete vac-
cination and 9% did not).

		  Complete 	 Incomplete 
Vaccine	 Total (%)	 vaccination (%)	 vaccination (%)

HBV	 42.2	 62	 28.5

Polio	 80	 92.3	 75

Diphtheria	 62.3	 50	 42.4

Tetanus	 60	 55.6	 37.8

Pertussis	 57.7	 68.8	 34.4

Mumps	 36.7	 35.2	 40

Measles	 55.5	 68.1	 51.4

Rubella	 65.6	 91	 63.9

HBV: hepatitis B virus

Table 2. The rates of protective antibodies production (immune response) 
in liver-transplant candidates with history of complete and incomplete 
vaccination
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Thirty-three patients (36.7%) had protective antibodies against 
mumps of whom six patients (6.7%) were under four years old 
who received incomplete doses of MMR vaccines. Twenty-
seven patients (30%) were older than four years old (23.3% re-
ceived incomplete doses of MMR vaccines and 6.7% received 
complete doses of vaccine), and fifty-seven patients (63.3%) 
had no protective antibody against mumps, of whom 13.3% 
were under four years old with history of incomplete vaccina-
tion and 50% were older than four year old (18.9% received 
complete vaccination and 31.1% did not).

Fifty patients (55.5%) had protective antibodies against mea-
sles of whom nine patients (10%) were under four years old 
who received incomplete doses of MMR vaccines. Forty-one 
patients (45.5%) were older than four years old (28.8% received 
incomplete doses of MMR vaccines and 16.7% received com-
plete doses of vaccine), and forty patients (44.5%) had no 
protective antibody against measles, of whom 10% were un-
der four years old with history of incomplete vaccination and 
34.5% were older than four year old (7.8% received complete 
vaccination and 26.7% did not).

Fifty-nine patients (65.6%) had protective antibodies against 
rubella of whom two patients (2.2%) were under four years old 
who received incomplete doses of MMR vaccines. Fifty-seven 
patients (63.4%) were older than four years old (41.2% received 
incomplete doses of MMR vaccines and 22.2% received com-
plete doses of vaccine), and twenty-four patients (26.7%) had 
no protective antibody against rubella, of whom 13.3% were 
under four years old with history of incomplete vaccination 
and 13.4% were older than four year old (2.2% received com-
plete vaccination and 11.2% did not). Also seven results (7.7%) 
were reported equivocal. The rate of inadequate antibody titers 
in liver-transplant candidates with history of incomplete vac-
cination are shown in Figure 1.

DISCUSSION
This study reports a low incidence of adequate immunization 
for some vaccines (HBV, DTwP and MMR) in liver transplant can-
didates compare to normal children although the incidence of 
immunization is good for others (BCG and OPV). 

In serologic studies we observed that the rate of protective an-
tibodies are highest for polio and is lowest for mumps. This was 
not expected for us because due to high incidence of mumps 
in our country and also high rate of subclinical infection, we 
expected to notice higher rate of protection for this organism 
even in the absent of immunization. Also due to world wide 
eradication program for polio the rate of protective antibody 
is relatively good and highest compare to others. The rates of 
protective antibodies in our patients are significantly lower 
than the other studies; Balloni et al. found rates of 86.2% for 
diphtheria and 100% for tetanus in their study (12). Also Kano 
et al. found the rates of seroconversion against measles, ru-
bella, and mumps after pre-transplantation vaccination 82%, 
100% and 95% respectively (13). Worns et al. documented that 
seventy-six percent of the vaccinated patients with autoim-
mune liver disease (against HBV vaccine) developed anti-HBs 
antibody (14). 

The actual immune level of the patients depends on several 
factors: natural disease, natural booster, immunization, and 
host-related factor. As we see in this study for some infections 
(polio, rubella, diphtheria and tetanus), there is a relatively 
higher rate of protective antibodies. 

Immunogenecity of vaccination in chronic liver disease pa-
tients may be barrier to optimal protection and some children 
with chronic liver disease may not respond optimally to pri-
mary vaccination producing lower serum antibodies (15). Also 
immunosuppressive therapy for underlying liver disease may 
interfere with immunogenecity of the vaccines (12). This was 
seen in our study for some vaccines such as HBV vaccine, teta-
nus toxoid, diphtheria vaccine, mumps, measles and rubella 
(MMR) vaccines, that there is low rate of protective antibody 
even in patients with history of complete vaccination. This can 
be overcome in some patients by repeated vaccination with in-
creasing dose, e.g. in case of hepatitis B (16) or by some special 
vaccination programs recommended by some authors (17,18). 
Our study revealed that the rates of protective antibodies are 
higher for patients with more than four years of age at the time 
of study especially in patients who had history of complete 
vaccination. This may be due to repeated vaccination episodes 
in this group of the patient according to older age.

The rates of inadequate antibody titers are high for HBV, mea-
sles, mumps, and pertussis; these show that immunization for 
these common infections should be considered more strongly.

There are many guidelines for vaccination of SOT candidates 
(18) and Kano et al. (13) proved the efficacy and safety of im-

Figure 1. Rate of inadequate antibody titers in liver-transplant candidates 
with history of incomplete vaccination.
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munization for pre- and post- liver transplant children, but 
larger studies are needed to establish the efficacy and safety of 
immunization after transplantation. 

Overall, seroconversion rates were not satisfactory for many in-
fections that may be due to lower rate of vaccination or even 
the underlying liver disease that interfere with optimal immu-
nogenecity of vaccination. 

As antibody titers reflect the immediate immune response to a 
vaccine, they are only surrogate markers for potential long-term 
protection. Titers considered to be protective for healthy children 
may not prevent infections in children with chronic liver disease 
or in immunocompromised children after transplantation.

Therefore, achievement of antibody titers does not always cor-
relate with true protection from infection, for these reasons 
one should remain vigilant.

The vaccination charts should be periodically reviewed and 
updated specially by family physicians and primary health care 
providers where these children are visited more often so as 
to prevent the vaccine-preventable disease in liver-transplant 
candidates before transplantation and also repeated measure-
ments of serum antibodies and appropriate revaccination if 
titers decline (19).

Because of the young age of many of the transplant candidates 
and the urgency of transplantation, they may require initiating 
vaccine series earlier and with shorter intervals between the vac-
cine doses than the program routinely recommended by NIP.

Although Haemophilus influenza and Streptococcus pneu-
moniae and Varicella zoster virus are major cause of infections 
and morbidity in pediatric age group with more emphasis in 
immunocompromised children such as post SOT children, 
these vaccine are not included in our NIP (19). It is recom-
mended to add these vaccines at least to vaccination program 
of such high risk patients. It remains unclear whether liver 
transplant recipients are at an increased risk of meningococcal 
disease. However, the meningococcal polysaccharide vaccine 
might be recommended for all candidates (4).

Tetanus, diphtheria and pertussis immunization is part of the 
routine vaccination series for infants and young children, but 
until recent years adolescents and adults received only booster 
doses of tetanus-diphtheria (Td) vaccine. In accordance with 
Advisory Committee on Immunization Practices (ACIP) guide-
lines for the general public, it would make sense to vaccinate 
transplant candidates with TdaP during the pre-transplant 
evaluation when the clinician would otherwise administer a Td 
booster (4).

Another sources of infection in these patients are infectious 
disease in family members therefore it is recommended to also 

follow vaccination program of family members of such high 
risk patients to optimize vaccination status in family members 
and prevent vaccine-preventable disease in family and there-
fore in the patients.
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hors.

REFERENCES
1. 	 Amber IJ, Gilbert EM, Schiffman G, Jacobson JA. Increased risk of 

pneumococcal infections in cardiac transplant recipients. Trans-
plantation 1990; 49: 122-5.

2. 	 Schutze GE, Mason EO Jr, Wald ER, Barson WJ, Bradley JS, Tan TQ, 
Kim KS, Givner LB, Yogev R, Kaplan SL. Pneumococcal infections in 
children after transplantation. Clin Infect Dis 2001; 33: 16-21.

3. 	 Lin PL, Michaels MG, Green M, Mazariegos GV, Webber SA, Law-
rence KS, Iurlano K, Greenberg DP. Safety and immunogenicity of 
the American Academy of Pediatrics--recommended sequential 
pneumococcal conjugate and polysaccharide vaccine schedule 
in pediatric solid organ transplant recipients. Pediatrics 200; 116: 
160-7.

4. 	 Avery RK, Michaels M. Update on immunizations in solid organ 
transplant recipients: what clinicians need to know. Am J Trans-
plant 2008; 8: 9-14.

5. 	 Duchini A, Goss JA, Karpen S, Pockros PJ. Vaccinations for adult 
solid-organ transplant recipients: current recommendations and 
protocols. Clin Microbiol Rev 2003; 16: 357-64.

6. 	 Neuberger J. Immunosuppressive drugs. In: Maddery WC, Sorrell 
MF, editors. Transplantion of the liver. Philadephia, PA: Lippincott 
Williams & Wilkins; 2001.p.199-209.

7. 	 Shinjoh M, Miyairi I, Hoshino K, Takahashi T, Nakayama T. Effec-
tive and safe immunizations with live-attenuated vaccines for 
children after living donor liver transplantation. Vaccine 2008; 26: 
6859-63.

8. 	 WHO vaccine-preventable diseases: monitoring system 2008 
global summary.

9. 	 Kane MA. Progress on the control of hepatitis B infection through 
immunization. Gut 1993; 34 (2 Suppl): S10-12.

10. 	 The Benevento and Compobasso Pediatricians Network for the 
Control of Vaccine-Preventable Diseases. Field evaluation of the 
clinical effectiveness of vaccines against pertussis, measles, ru-
bella and mumps. Vaccine 1998; 16: 818-22.

11. 	 Smith JW. Diphtheria and tetanus toxoids. Br Med Bull 1969; 25: 
177-82.

12. 	 Balloni A, Assael BM, Ghio L, Pedrazzi C, Nebbia G, Gridelli B, 
Melada E, Panuccio A, Foti M, Barbi M, Luraschi C. Immunity to 
poliomyelitis, diphtheria and tetanus in pediatric patients be-
fore and after renal or liver transplantation. Vaccine 1999; 17:  
2507-11.

13. 	 Kano H, Mizuta K, Sakakihara Y, Kato H, Miki Y, Shibuya N, Saito M, 
Narita M, Kawarasaki H, Igarashi T, Hashizume K, Iwata T. Efficacy 
and safety of immunization for pre- and post- liver transplant chil-
dren. Transplantation 2002; 74: 543-50.

14. 	 Wörns MA, Teufel A, Kanzler S, Shrestha A, Victor A, Otto G, Lohse 
AW, Galle PR, Höhler T. Incidence of HAV and HBV infections and 
vaccination rates in patients with autoimmune liver diseases. Am 
J Gastroenterol 2008; 103: 138-46.

Dehghani et al. Immunity status in liver transplant candidates Turk J Gastroenterol 2014; 25 (Suppl.-1): 26-31

O
ri

gi
na

l A
rt

ic
le

http://www.ncbi.nlm.nih.gov/pubmed?term=Su CW%5BAuthor%5D&cauthor=true&cauthor_uid=21286339
http://www.ncbi.nlm.nih.gov/pubmed?term=Hung HH%5BAuthor%5D&cauthor=true&cauthor_uid=21286339
http://www.ncbi.nlm.nih.gov/pubmed?term=Lai CR%5BAuthor%5D&cauthor=true&cauthor_uid=21286339
http://www.ncbi.nlm.nih.gov/pubmed/18055281
http://www.ncbi.nlm.nih.gov/pubmed/21415769
http://www.ncbi.nlm.nih.gov/pubmed/21415769
http://www.ncbi.nlm.nih.gov/pubmed/15777570
http://www.ncbi.nlm.nih.gov/pubmed/15777570
http://www.ncbi.nlm.nih.gov/pubmed?term=Voelker M%5BAuthor%5D&cauthor=true&cauthor_uid=15578508
http://www.ncbi.nlm.nih.gov/pubmed?term=Voelker M%5BAuthor%5D&cauthor=true&cauthor_uid=15578508
http://www.ncbi.nlm.nih.gov/pubmed?term=Voelker M%5BAuthor%5D&cauthor=true&cauthor_uid=15578508
http://www.ncbi.nlm.nih.gov/pubmed?term=Voelker M%5BAuthor%5D&cauthor=true&cauthor_uid=15578508
http://www.ncbi.nlm.nih.gov/pubmed?term=Chau YP%5BAuthor%5D&cauthor=true&cauthor_uid=18410556
http://www.ncbi.nlm.nih.gov/pubmed?term=Chau YP%5BAuthor%5D&cauthor=true&cauthor_uid=18410556
http://www.ncbi.nlm.nih.gov/pubmed?term=Lui HF%5BAuthor%5D&cauthor=true&cauthor_uid=18410556
http://www.ncbi.nlm.nih.gov/pubmed?term=Lui HF%5BAuthor%5D&cauthor=true&cauthor_uid=18410556
http://www.ncbi.nlm.nih.gov/pubmed?term=Lui HF%5BAuthor%5D&cauthor=true&cauthor_uid=18410556
http://www.ncbi.nlm.nih.gov/pubmed?term=Rosenberg WM%5BAuthor%5D&cauthor=true&cauthor_uid=15578508
http://www.ncbi.nlm.nih.gov/pubmed?term=Rosenberg WM%5BAuthor%5D&cauthor=true&cauthor_uid=15578508
http://www.ncbi.nlm.nih.gov/pubmed?term=Rosenberg WM%5BAuthor%5D&cauthor=true&cauthor_uid=15578508
http://www.ncbi.nlm.nih.gov/pubmed?term=rosenberg wm serum markers detect the presence##
http://www.ncbi.nlm.nih.gov/pubmed?term=rosenberg wm serum markers detect the presence##
http://www.ncbi.nlm.nih.gov/pubmed?term=rosenberg wm serum markers detect the presence##
http://www.ncbi.nlm.nih.gov/pubmed?term=Thiel R%5BAuthor%5D&cauthor=true&cauthor_uid=15578508
http://www.ncbi.nlm.nih.gov/pubmed?term=Thiel R%5BAuthor%5D&cauthor=true&cauthor_uid=15578508
http://www.ncbi.nlm.nih.gov/pubmed?term=Thiel R%5BAuthor%5D&cauthor=true&cauthor_uid=15578508
http://www.ncbi.nlm.nih.gov/pubmed?term=Wu WJ%5BAuthor%5D&cauthor=true&cauthor_uid=19084920
http://www.ncbi.nlm.nih.gov/pubmed?term=Wu WJ%5BAuthor%5D&cauthor=true&cauthor_uid=19084920
http://www.ncbi.nlm.nih.gov/pubmed?term=Wu WJ%5BAuthor%5D&cauthor=true&cauthor_uid=19084920
http://www.ncbi.nlm.nih.gov/pubmed?term=Zhang YX%5BAuthor%5D&cauthor=true&cauthor_uid=19084920
http://www.ncbi.nlm.nih.gov/pubmed?term=Zhang YX%5BAuthor%5D&cauthor=true&cauthor_uid=19084920


31

15. 	 Hibberd PL, Rubin RH. Approach to immunization in the immu-
nosuppressed host. Infect Dis Clin North Am 1990; 4: 123-42. 

16. 	 Bihl F, Hadengue A, Siegrist CA. Immunization guidelines in 
patients with chronic liver diseases. Rev Med Suisse 2007; 3:  
1950-1. 

17. 	 Verma A, Wade JJ. Immunization issues before and after solid 
organ transplantation in children. Pediatr Transplant 2006; 10:  
536-48.

18. 	 Mack DR, Chartrand SA. Guidelines for vaccination of solid organ 

tranplant candidates and recipients. Am J transplantation 2004; 4 

(Suppi10): S160-3.

19. 	 Dehghani SM, Shakiba MA, Ziaeyan M, Imanieh MH, Haghighat 

M, Bahador A, Nikeghbalian S, Salahi H, Alborzi A, Malek-Hosseini 

SA. Vaccination status in pediatric liver transplant candidates. Pe-

diatr Transplantation 2009; 13: 820-2.

Dehghani et al. Immunity status in liver transplant candidatesTurk J Gastroenterol 2014; 25 (Suppl.-1): 26-31

O
ri

gi
na

l A
rt

ic
le

http://www.ncbi.nlm.nih.gov/pubmed?term=Zhang YZ%5BAuthor%5D&cauthor=true&cauthor_uid=19084920
http://www.ncbi.nlm.nih.gov/pubmed?term=Lee CF%5BAuthor%5D&cauthor=true&cauthor_uid=21853071
http://www.ncbi.nlm.nih.gov/pubmed?term=Baranova A%5BAuthor%5D&cauthor=true&cauthor_uid=21849046
http://www.ncbi.nlm.nih.gov/pubmed/14578874
http://www.ncbi.nlm.nih.gov/pubmed/14578874
http://www.ncbi.nlm.nih.gov/pubmed?term=Pan Q%5BAuthor%5D&cauthor=true&cauthor_uid=19084920
http://www.ncbi.nlm.nih.gov/pubmed?term=Pan Q%5BAuthor%5D&cauthor=true&cauthor_uid=19084920

