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Collaboration Studies on Quality Control of DTP and DTaP Vaccines
Used in Taiwan
Hwei-Fang Cheng, Chang-Wen Chi, Sheng-Yen Yeh, Shu-Ching Fu,
Yi-Chao Liu, Chia-Ying Lin, Chia-Po Lin
National Laboratories of Foods and Drugs, Department of Health,
Executive Yuan, Taiwan, ROC.

I. The Application of CCM Method to Determine the Diphtheria
Toxoid Potency in Combination Vaccines for Quality Control in
Taiwan.

In Taiwan, we used to utilize a conventional method, toxin
neutralization (TN) test, to measure the potency of diphtheria toxoid in
vaccines. In this study, we applied an alternative method using micro
Vero cell culture method (CCM) to measure the potency of diphtheria
toxoid in vaccines those were released to Taiwan market by NLFD.
Nine lots of vaccine samples, including JICA2, Td, DT, DTP and
DTaP vaccines, were investigated for this study and a Japan national
standard vaccine (NSD lot 4) was used as a reference vaccine. The
NIID bioassay program supplied by Japan NIID was used for the
statistics data analysis. The three dilutions (15X, 30X, 60X) of
reference standard (NSD lot 4) and the tested vaccines were injected
by i. p. 0.5 mL to 10 healthy, five weeks old mice (ICR strain) for
each group, and bled the animals four weeks later. The antibodies to
diphtheria were then measured by cell culture methods. We had
determined the relative potency of each vaccine lot with satisfied
results. JICA (lot2) was determined to be 74.09 IU/mL in our system
which ICR mice were used. The potency of the other 8 vaccine lots
were determined to be 96.69 IU/mL ~ 150.88 IU/mL ~ 82.09 [U/mL -
522.59 IU/mL -~ 510.87 IU/mL ~ 141.39 IU/mL -~ 256.13 1U/mL and
256.05 TU/mL, respectively. In addition, WHO International Standard
(Est 1999) for Diphtheria toxoid (Aab) 98/560 was also determined to
be 149.37 IU/mL. Our results demonstrated that the CCM method is
low-cost with simplicity, quantitativity, high sensitivity and
reproducibility, which could be used as a routine quality control test to
estimate the diphtheria toxoid potency in DTP and DTaP vaccines.



II. Evaluation of the Residual Pertussis Toxicity of DTwP and DTaP
Vaccines Available in Taiwan by the Mouse Body
Weight-decreasing Test and the Mouse Histamine-sensitizing
lest.

The mouse toxicity test was used to determine the residual
pertussis toxicity for the routine quality control of DTP and DTaP
vaccines in NLFD, Taiwan. In this study, we evaluated the pertussis
toxicity of DTP and DTaP vaccines available in Taiwan by the mouse
body weight-decreasing test and the mouse histamine-sensitizing test.
Twenty-one lots of vaccines were tested. Those included 12 lots of
DTaP vaccines (from 4 manufactures named A ~ B ~ C ~ D) ~ 4 lots of
DTaP-IPV vaccines (from A manufacturer) and 5 lots of DTwP
vaccines (from C manufacturer). Among DTaP vaccines tested, 7 lots
from A manufacturer consisted of acellular pertussis 3 components
had the residual pertussis toxin activity with the weighted mean of
34.2 BWDU/mL and 0.24 HSU/ml, respectively. Three DTaP lots
from B manufacturer consisted of acellular pertussis 2 components
had the residual pertussis toxin activity with the weighted mean of 5.9
BWDU/mL and 0.10 HSU/ml. One DTaP lot from C manufacturer
consisted of acellular pertussis 5 components had the residual
pertussis toxin activity of 216 BWDU/mL and 0.17 HSU/mL. One lot
of DTaP from D manufacturer consisted of co-purified pertussis
components had the residual pertussis toxin activity of 7.2 BWDU/mL
and 0.11 HSU/mL. Four lots of DTaP-IPV wvaccines (from A
manufacturer) had the residual pertussis toxin activity with the
weighted mean of 37.4 BWDU/mL and 0.29 HSU/mL. On the other
hand, 5 lots of DTwP vaccines showed to have the toxicity of the
weighted mean of 682.2 BWDU/mL and 3.85 HSU/mL, respectively.
In summary, our results demonstrated that the pertussis toxicity of
DTwP vaccines were higher than those of DTaP vaccines. The
DTaP-IPV vaccines and DTaP vaccines from A manufacturer seemed
to have no difference in the mouse body weight-decreasing test and
the mouse histamine-sensitizing test. Furthermore, our preliminary
study demonstrated that DTaP vaccines of A manufacturer seemed to
have relatively higher residual pertussis toxicity than those of B
manufacturer either in the mouse body weight-decreasing test and the
mouse histamine-sensitizing test.
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A survey of safety and reactogenecity in relation to toxic reaction
of whole-cell and acellular DPT vaccines in a well-baby clinic

Yi-Hung Chou, Tzou-Yen Lin*, Chang-Wen Chi,#

Chia-Ying Lin,# Sheng-Yen Yeh,# Hwei-Fang Cheng#

Division of Neonatology, Division of Pediatric Infectious Diseases,*
National Labratories of Food and Drugs,# Taipei, Taiwan

Abstract

Objectives. The primary objective was to assess the nature and
incidence of adverse events after DPT vaccine (whole-cell or acellular)
given during the first 18 months of age. A secondary objective was to
analyze the predictors of adverse effect in relation to demographic &
clinical characteristics, and toxicity of different lots.

Methods. Of the 368 infants enrolled (aged 2-27 months) in a
well-baby clinic (CGCH), adverse reactions were specifically solicited
recorded by a 7-day diary card given to the parents after vaccination.
226 infants was alloted in the acellular group, another 142 infants in
the whole-cell group. Two kinds of vaccines were used in this study,
one is whole-cell DPT (D.T.COQ/D.P.T, Pasteur Merieux Serums &
Vaccines, France), the other is acellular DPT (Infanrix, Smithkline
Beecham Biologicals, Belgium). Safety and reactogenecity was
assessed by variously local and systemic symptoms with different
grading and date. Toxicity of vaccine lot was assessed by percentage
of weight decreasing and mortality of SD rats in the national
laboratories of food and drugs (NLFD). Statistical methods included
chi-square or Fisher's exact test, proportional comparison, Student's
t-test, ANOVA and regression analysis were performed.

Results. Analysis of demographic parameters of two groups revealed
the similar results except the presence of previous local reaction,
previous systemic reaction, and combination of other vaccines.
Significantly less redness, swelling, local heat, diarrhea and use of
medication were noted following acellular compared to whole-cell
vaccine after injection. No difference was observed in fever, pain,
limited leg motion, irritability, drwsiness, unusual crying, decreased
appetite, unusual vomiting. In further analysis of the effect of
symptoms by degree, increase in reactogenecity was significantly
differed in redness 1-10mm, swelling 11-20mm, heat of mild degree,
pain of mild and severe degree, irritability of severe degree,
drowsiness of mild degree. Vaccine lot 0T9 showed significantly
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higher levels of toxic reaction including body weight decrease (1407
U/ml) and increasing histamine sensitivity (5.123 U/ml), which is in
the category of whole-cell vaccine. In comparing the relationship
between lot number and clinical symptoms, only lot 0T9 showed
significant differences in total episodes of systemic symptoms, 2 or
more systemic symptoms, and total episodes of fever. No major
adverse events except one case with seizure attack were reported in
this series. Statistically significant negative correlations were found in
type of vaccine and body temperature, type of vaccine and redness,
and type of vaccine and swelling. Regression analysis revealed that
type of vaccine, dosing order of vaccine, and use of medication before
injection are the three significant predictors of redness, and heat,
swelling and limited leg motion are the three significant predictors of
fever.

Conclusion. After the analysis, we conclude that demographic
difference may be attributed to the attitude of vaccine selection by the
parents, local reactions are less in acellular vaccine (but not observed
in most of systemic reactions), and special lot number determine the
higher occurrence of systemic symptoms and fever. Large-scale
clinical observation should be conducted to substantiate the findings in
the future.



