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ABSTRACT
Introduction: Indonesia has the potential for diphtheria because re-immunization has not yet been implemented in adults Successful implementation of immunization in infants and children has reduced the number of infections drastically but is expected the sustainability of immunization can create herd immunity. There has been no research on how the levels of antibodies against diphtheria toxin in the adult population and the security of the Td vaccine in the adult population in Indonesia. This study aims to assess the immunogenicity and the safety of the tetanus diphtheria (Td) vaccine given as repeated immunization in the adult population.
[bookmark: _Hlk17509800]Method: This study used a quasi-experimental research design without a control group, Subjects were healthy adult populations who do duty in Hasan Sadikin Bandung in June-July 2019. It was found 32 people as research subjects, but there are two subjects were excluded, then subjects who meet the inclusion and exclusion criteria will receive a Td vaccine 0.5 mL intramuscularly. Examination of anti-diphtheria antibody levels before and 1 month after immunization using the technique of enzyme-linked immunosorbent assays (ELISAs). Safety data (KIPI) are collected up to 1 month after immunization using a daily control card.
Results: The number of research subjects as many as 30 people. Most of the study subjects were women with a median age of 22 years with a mini-max (20-24). From the results of this study, the concentration of antibodies seroprotection (≥0,1 IU / mL) against diphtheria reached 100%. The geometric mean titers (GMT) against diphtheria increased from 0.323 IU / mL to 1,029 IU / local mL. The reaction of pain at the injection occurs the first day and a 56.7% decrease on the second day 23.3% and 10% on the second day. Systemic reactions include fever occurs only 3.3% on the first day and muscle aches 13.3% in the first and second day. There are no co-occurring post-immunization reactions that were serious and well-tolerated.
 conclusion: The study concluded that repeated immunization Td increase levels of protective antibodies against diphtheria and safely administered in the adult population.
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INTRODUCTION
	Diphtheria is one disease that is highly contagious and can be prevented by immunization. The causes of this disease are gram-positive bacteria Corynebacterium diphtheria strain toxin. The disease is characterized by inflammation at the site of infection but the toxin can cause fatal conditions such as myocarditis, airway obstruction, and multi-organ failure.1,2
	The incidence of diphtheria cases in Indonesia increased in 2017, from January to November was recorded 954 cases, 44 deaths in 95 counties and cities with Case Fatality Rate (CFR) of 4.61%. Currently, the case of diphtheria in Indonesia began to shift to an older age group.1,3,4 In Hasan Sadikin Hospital there were 112 cases of diphtheria, 54 cases (48%) of whom were adults with a mean age of 35 years and 3 months. Most incidence of diphtheria originating from Bandung district and several districts in West Java and Bandung City.5.6 
	In recent years, cases of Genesis Followup Post-immunization (Kipi) weight that occurs after immunization with diphtheria, became one of the causes fear among the people to carry out immunization, resulted in the implementation of immunization programs on an ongoing basis and lower herd immunity which eventually resulted in diphtheria be Extraordinary Events (KLB) back.1.2 
	The development of immunization in adults not as good as the development of child immunization, according to the American Society of Internal Medicine immunization of adults can prevent the death of 10-fold compared to children. Adult immunizations should consider the immune response may be different from children, co-occurring post-immunization and their natural exposure in adults. These things will affect the immune response to vaccinations given to adults.7
	In Indonesia, diphtheria performed as recommended by the World Health Organization (WHO) is the basic immunization 3 times, followed by a repeat immunization (booster) 4 times to maintain immunity into adulthood. Giving diphtheria vaccine booster as an adult is determined by the disease endemicity. Diphtheria low endemicity countries required the administration of diphtheria booster vaccine for exposure to a natural booster of the environment less.6.8From the studies that have been conducted, it was found decreased levels of antibodies after vaccination of diphtheria long that repeated immunization in the adult population is important so that antibody levels remain adequate. In addition, research on Kipi in adults in Indonesia yet.9.10
 	Many factors play a role in the outbreak of diphtheria among them the number of vulnerable adults and infant immunization coverage and re-immunization (booster) is low. The realization of government programs for diptheria immunization is still low due to fears of AEFI and lack of knowledge about benefit immunization, so there is a need for data on levels of immunity against diphtheria of Indonesia people and AEFI that occurs in adults.8

METHOD
This study uses a quasi-experimental research design without a control group (pretest-posttest), using primary data from students of the Faculty of Medicine UNPAD on duty at Hasan Sadikin Hospital in the period from June 2019 taken in medical Check-Up Unit Dr. Hasan Sadikin, At pretest and posttest single group carried out an initial measurement, intervention in the sample, and then do repeated measurements at 1 month after the intervention, but it is seen Kipi happens after the intervention. This study analyzed descriptively.11
The research subjects receive a single dose of 0.5 ml vaccine Td (Bio Farma) contains 2 Lf (the limit of flocculation) of diphtheria toxoid and 7.5 Lf of tetanus toxoid were injected intramuscularly in deltoid region right arm using a needle G23 numbers with a length of 25 mm. Blood samples for examination were taken before and 1 month after immunization. To assess the levels of specific antibodies (IgG) against diphtheria serum used a method of enzyme-linked immunosorbent assays (ELISA), conducted in the laboratory of Bio Farma Bandung. Assessment of local and systemic AEFI do at 0 days to 1 month after immunization with the recording AEFI in daily control card by research subjects.
Age 18-40 years old and are willing to be incorporated into the study inclusion criteria, while respondents in pregnant condition, fever, have a history of systemic allergic reactions to vaccinations, history of comorbid disease, abnormalities on the ECG recording an exclusion criterion.




RESEARCH RESULT
The number of subjects initially obtained 162 students, then invited to socialize, but only attended by 123 students. 132 subject of the exclusion criteria and who met the inclusion criteria of 30 people.
Students of the Faculty of Medicine UNPAD who are do duty on stase IPD, Midwifery and Children periodel May to July 2019 (n = 162)
39 people were absent socialization of the world
79 people are not willing to participate in research
Patients who are willing to follow and be present when the study (n = 32)
Subjects who met the inclusion criteria (n = 30)
Laboratory data levels of antibodies against diphtheria toxin before and after vaccination 
KIPI Data 0-1 months after immunization 
12 people can not be present when the conduct of the study
2 were excluded due to abnormal physical examination: fever and abnormalities on ECG
Blood samples for levels of antibodies against diphtheria toxin, Giving Vaccinations 0 months and Monitoring Kipi (n-30)
Blood samples for levels of antibodies against diphtheria toxin 1 month after vaccination, monitoring Kipi 0- 1 month Shelah vaccination (n-30)













 



	
	


Figure 1 Chart Results






Table 1. Characteristics of Basic Research Subjects
	characteristics
	N = 30

	
	n (%)
	Median (Min-Max)

	[bookmark: OLE_LINK6]Age (years)
	
	22 (20-24)

	Gender
Man
woman
	
9 (30.0)
21 (70.0)
	

	BMI (kg / m2)
	
	21.8 (17.9 to 33.8)

	classification BMI
Underweight (<18.5 kg / m2)
Normal (18.5 to 22.9 kg / m2)
Overweight (23 to 24.5 kg / m2)
Obesity (≥ 25 kg / m2)
	n = 27
1 (3.7)
15 (55.6)
6 (22.2)
5 (18.5)
	

	Allergy history
	11 (36.7)
	

	History Diphtheria
	28 (93.3)
	



Antibody levels were the result of an immune response is also influenced by nutritional status. Most of the subjects had normal BMI is 21.8 (17.9 to 33.8). The possibility of Kipi is influenced by the previous history of allergies, in this study, 11 people. Levels of antibodies against diphtheria toxin are also influenced by the previous diphtheria immunization history. Most of the study subjects had a history of diphtheria immunization is 28 people.
In Table 2 shows the difference in antibody responses to diphtheria toxin pre- and post-immunization Td, ie antibody diphtheria pre-immunization of 0.323 IU / mL with a range of 0.000 to 3.465 IU / mL, then post-immunization is no increase is 1.029 IU / mL with a range of 0.111 - 4.321 IU / mL.
Under the category of anti-diphtheria antibody responses in immunized pre categories no protection as much as 1 (3.3%), the cut-off protection (≥0.01 IU / mL) 6 (20.0%) and Longterm Protection (≥0,1 IU / mL) as many as 23 people (76.7%), post-immunization as many as 30 (100.0%) to Longterm Protection (≥0,1 IU / mL).
There is one subject who experienced a change from seronegative become seropositive with increased high into long-term protection. The resulting increase in antibody levels that increase post-immunization titers ≥ 4 times gained as much as 8 people.
Table 2. Antibody Response Against Diphtheria Toxin, Pre- and Post-Immunization Td
	[bookmark: OLE_LINK7]
	pre-immunization
	Post-Immunization

	antibody response
Anti-diphtheria (IU / mL), median (min-max)
	0.323 (0.000 to 3.465)
	1.029 (0.111 to 4.321)

	Antibody Response category
Anti diphtheria, n (%)
No Protection(<0.01 IU / mL)
Cut off Protection (≥0,01 IU / mL)
Longterm Protection (≥0,1 IU / mL)
	

1 (3.3)
6 (20.0)
23 (76.7)
	

0 (0.0)
0 (0.0)
30 (100.0)
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Figure Boxplot Differences in Anti-Diphtheria Antibody Response Distribution Pre- and Post-Immunization

The results of the monitoring of Adverse Events Following Immunization (AEFI) for 0-1 months after immunization obtained the highest in local AEFI, while systemic AEFI only occurs in 5 cases of fever 1 and 4 cases of mild muscle aches. Local AEFI that occurs only in the first 3 days after immunization is done while the 4th until the 30th day no one complained of symptoms related to immunization.




table 3 Local and Systemic Reactions Post-Immunization
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	N = 30

	
	Day 1
	Day 2
	Day 3

	Local
· painful
· redness
· Swelling
· Itchy
	
17 (56.7)
0 (0.0)
0 (0.0)
0 (0.0)
	
7 (23.3)
0 (0.0)
0 (0.0)
1 (3.3)
	
3 (10.0)
0 (0.0)
0 (0.0)
1 (3.3)

	Systemic
· Fever
· Muscle ache
· Fatigue
· Headache
	
1 (3.3)
4 (13.3)
0 (0.0)
0 (0.0)
	
0 (0.0)
4 (13.3)
0 (0.0)
0 (0.0)
	
0 (0.0)
2 (6.7)
0 (0.0)
0 (0.0)



table 4.4 AEFI and Antibody Response Against Diphtheria Toxin

	AEFI
	Antibody Response

	
	<0.01 IU/mL
	0.01-0.1 IU/mL
	≥0.1 IU/mL

	Day I
Local (painful) 
Systemic  : -Muscle ache
                  - Fever
	
1 (5.88%)
-
-
	
6 (35.3%)
1 (33.3%)
1 (100%)
	
10 (58.82%)
2 (66.7%)
-

	Day II
Local : - Painful
             - Itchy
Systemic  (Muscle ache)
	
-
-
-
	
1 (14.3%)
-
-
	
6(85.7%)
1 (100%)
4 (100%)

	Day III
Local : - Painful
             - Itchy
Systemic (Muscle ache)
	
-
-
-
	
1 (33.3%)
-
-
	
2(66.7%)
1 (100%)
2 (100 %)



DISCUSSION 
 	The frequency of sex in this study showed 21 (70.0%) subjects were female. Weight of subjects in this study obtained with a BMI of 21.8 (17.9 to 33.8) with the highest BMI classification at the normal rate of 55.6%. A research Vellinga et al12in Eastern Europe showed that gender and weight do not affect the increase in antibody levels after immunization. Although other studies that Christenson B et al13 in Stockholm Sweden get the result that gender affects higher among females increased levels of antibodies against diphtheria than in men, it still could be due to men in the country are more likely to get diphtheria. 
The median age of subjects began the study was 22 (20-24) where the research has the subject of the young adult population is more homogeneous with an age range that is not much. It is expected that at this age is still have good immunity so that all subjects experienced increased levels of antibodies and is consistent with the results of the study which found elevated levels of antibody on the whole subject. These results are consistent with previous studies Vellinga A et al12 in Eastern Europe gained the age influence on the increase in antibody levels after vaccination which found 42 subjects who remain at levels lower antibody levels after immunization due to the older age is above 40 years. 
The results showed a population of young adults who still have anti-diphtheria levels above the protective value (≥0,01 IU / mL) pre-immunization of 20% while those with long-term protection (≥0,1 IU / mL) pre-immunization is 76.7% and for which has no protection at all is only 3.3%. The high number is probably possible outcomes from BIAS program that is routinely done in elementary school.14 These results are in accordance with the research conducted Isbagio et al15antibodies against diphtheria and tetanus immunization one year after obtaining the DT at 58 children aged 5-6 years who have a history of primary immunization of DPT 3 times, 96.5% still had antibody levels above the value of protection against diphtheria. In addition due to research on the subject, there are 28 people who have a history of immunization against time to get the last immunization within a period of one to two years before the study is done so, of course, it makes the levels of antibodies in the body of the subject they tend either. The study antibody levels in the adult population conducted in Singapore by Ang LW et al16 obtained 92% of the adult population in Singapore, aged 18-79 years old have at least basic protection (diphtheria antibody titer levels ≥0:01 IU / ml) and contained 59.5% with full protection ie antibody levels≥ 0.1 IU / mL and obtained seroprevalence against diphtheria decline with age. There is one subject in this study with the antibody levels were seronegative prior to immunization, these things are caused because these subjects had no history of previous immunization in adulthood and at the time of the child's age is said not to know. This is consistent with the theory that the levels of antibodies against the vaccine will decrease and disappear after a few years so it requires repeated immunization in adults.
The study also showed that Td increases the degree of protection against diphtheria (100%). Increased immunity to diphtheria GMT reflected in an increase of 0.323 IU / mL to 1,029 IU / mL. Long-term protection against diphtheria increased from 76.7% to 100%. all subjects increased levels of antibodies both women and men. This study is consistent with research Christenson B et al13 in Stockholm Sweden where the adult population who do immunizations have elevated levels of antibodies and obtained 70% who have a degree of protection against diptheria toxin. Mortimer J et al17 London also get the same thing from their study of the adult population.
Based on this it can be concluded that increase immunity against diphtheria immunization is the impact of the role of memory cells that are still active in young adulthood. Memory cells formed on the primary immune response will rapidly develop the transformation blas, proliferation, and differentiation into plasma cells that produce antibodies. Similarly, cellular immunity, T lymphocytes will be more rapid transformation of blasts and differentiate into activated T cells, so the more established effector cells and memory cells.18-21 Previous studies conducted Pichichero et al22The United States uses the Td vaccine against 834 adolescents aged 10-18 years showed an increase of anti-Diptheria GMT from 0.34 to 14.02 IU / mL. The results show that 5 times immunized against diphtheria-containing component since the age of 2 months had a 92.1% protection against teenagers. This study is also consistent with research Fadlyana et al23 in Indonesia obtained after immunization GMT of Td increase in the adolescent population of 0.0618 IU / mL to 0.7583 IU / mL antibody concentration than that obtained seroprotection (≥ 0.1 IU / mL) against diphtheria reached 93.2%.
Results of research for data AEFI shows good tolerance to local reactions and systemic events. During the first 3 days of local AEFI recorded in the form of pain and itching. The incidence of local reactions such as pain gained 56.7% on the first day while the second day was reduced to 23.3% and then further reduced to 10% the third day, while for itch just got as much as 3.3% in the second and third days. Systemic reactions observed were also obtained in the first 3 days after getting the immunization of fever on the first day as much as 3.3%, then there is a mild muscle soreness around the injection site as much as 13.3% in the first and second days then 6.7% on the third day, On day 4-30 after immunization had not found the incidence of systemic and local reactions.13 in Stockholm Sweden in the adult population AEFI obtained by comparison of local reaction more than the systemic level is not large amounts at 1.8% -5.4% and systemic reactions such as fever with a lower rate of 0.2% -0, 8%. In line with that Mortimer J et al17 London also get only mild local reactions occur in the first weeks post-immunization. Wiboonchutikl S et al24 in Bangkok Thailand also gets the same results in the adult population where the average levels of antibodies increase of 0.39 IU / mL to 1.20 post-immunization IU./mL Td. Another interesting thing was also found by Tomovici A et al25 in the United States there is a rise in antibody levels after immunization with the highest peak one-month post-immunization then declined and last up to 10 years after immunization. Research in Indonesia but in the adolescent population Fadlyana et al23 also get Kipi that occurred in the first 3 days after immunization in the form of local reactions at the injection site pain by 20.3%, for systemic reactions there is a fever of 0.7 to 4.7% and there are no co-occurring post-immunization reactions are serious and can well tolerate. 
Local reactions place injection and systemic post-immunization events are influenced by the number of doses of diphtheria has been received, the mode of administration, as well as the level of anti diphtheria, owned vaccine recipients. Someone who already has a high titer of anti-diphtheria higher risk occurs reactions and events locally and systemically.23,26,27 According to a report compiled by the WHO26, Td immunization cause local reactions such as pain, induration, and redness in 10-75% of cases. In some cases there is induration that lasted a few weeks. A sterile abscess occurs in 6-10 cases per 1 million doses. Fever and other systemic events (muscle pain and headache) occurred in 10% of cases. In research using Tdap vaccine (tetanus, diphtheria, and acellular pertussis) given a single dose in adolescents provide results that are as safe as Td vaccine.22 
Another result of this study was also obtained from 162 people who became the target population only 44 people who are willing to get vaccinated with a variety of reasons for refusal. Most causes the subject refused to be vaccinated because of fear of side effects that occurred after immunization, is, of course, a sad thing because the target population is a force that works in the medical field that needs to be improved education about safety and the importance of vaccination. Leslie R et al28 of research concludes about antivaccine  there are 4 things associated with the onset of such behavior is not belief in the benefits of the vaccine, fear of side effects of vaccines in the future, thinking about the commercial advantages of the vaccine manufacturer, opted for the immune system naturally. Various efforts can be made to lower the antivaccine behavior with good communication, motivational interviewing methods, explanation of terminology in both approaches in cultures and personal approach someone who fits with studies that have been conducted by Bedford H et al29, Gagneur A et al30And Paris-SPROWL J31, 
Keeping a person has a high level of immunity against diphtheria always required immunizations continuous from infancy. The primary immunization against neonatal tetanus in infants will give immunity 94-100% for 1-3 years.23.27 Repeated immunization (booster) / 4th dose will provide additional immunity for 5 years, until the age of 6-7 years. 5th dose of tetanus toxoid vaccine given by Td or DT at the time of school entry will provide additional immunity for 10 years, the age group 17-18 years. Additional dosing time will leave school would provide sufficient immunity to at least 20 years.14In Indonesia, there is still no data degree of protection against diphtheria at age 15-18 months and in adults as well as an immune response after repeated immunization in both groups prior to this study. It can be concluded that the re-Td immunization provides protective antibody titers against diphtheria, as well as safe in adults. It is time for re-immunization Td  in adulthood into national programs, the fears of a reemerging disease can be prevented.
This study has limitations that past immunization history data is based on interviews with subjects and in general do not know in detail when getting immunizations and had not had immunization cards (Card Towards Healthy).


CONCLUSION
The study concluded that the administration of Td immunization in adulthood can increase a person's protection against diphtheria seen from the increased levels of antibodies against diphtheria toxin and secure Td immunization in the adult population.
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