Hepatitis A Inactivated & Hepatitis B (Recombinant) Vaccine

(TWINRIX()

Classification: Vaccine

Pharmacology:

Hepatitis viruses cause a systemic infections resulting in liver damage.  Twinrix( confers immunity against both hepatitis A virus (HAV) and hepatitis B virus (HBV) by inducing specific anti-HAV antibodies and anti-HB surface antigens (HBsAg).  Hepatitis A virus (HAV) is predominantly transmitted person-to-person via the fecal-oral route.  The incubation period for HAV averages 28 days and presentation may vary from asymptomatic to icteric hepatitis and death.  Specific antibody concentrations for seroprotection are unknown.  Hepatitis B virus is predominantly transmitted via sexual contact, percutaneous or mucosal exposure to infectious blood, and perinatal exposure to an infected mother.  The incubation period for HBV is 30-180 days and may present asymptomatically or symptomatically and manifestations may range from jaundice to massive hepatic necrosis and cirrhosis of the liver.  Antibody concentrations > 10 mIU/mL against HBsAg are recognized as conferring protection against HBV.1
Pharmacokinetics:


Absorption:
Absorption of Twinrix( has not been characterized.  Onset of protection for hepatitis A vaccine is after 4 weeks of a single dose.  In one study following IM administration of 40-mcg/mL doses of hepatitis B vaccine (plasma-derived) at 0, 1, and 6 months, the mean titer of anti-HBs was 83, 544, and 100 mIU/mL at 6, 9, and 24 months, respectively. The minimum anti-HBs titer indicative of adequate protection against HBV infection has been reported to be at least 10 mIU/mL.2  
Distribution:
It is not known if HBsAg, which is present in Twinrix(, crosses the placenta 

Elimination:
Natural infection provides lifelong immunity, and at present, studies show the duration of protection by Twinrix( is at least 4 years.1 
Indications:


Twinrix( is indicated for active immunization of persons 18 years of age or older against disease caused by hepatitis A virus and infections by all known subtypes of hepatitis B virus.  Note a pediatric formulation of Twinrix Junior( is available.  
Dosage and Administration:

Primary immunization for adults consists of 3 doses, given at 0-, 1-, and 6- month schedule.  Each 1 mL dose contains 720 EL.U. of inactivated hepatitis A virus and 20 mcg of hepatitis B surface antigen.  Alternate dosing consists of 4 doses, given at 0-, 7- and 21 to 30- days followed by a booster dose at month 12.

Twinrix( should be administered by intramuscular injection.  Do not inject intravenously or subcutaneously.  In adults the injections should be given in the deltoid.  Gluteal injections may result in suboptimal response. 

Contraindications:

· Hypersensitivity to any component of the vaccine, including yeast and neomycin, and in patients with previous hypersensitivity to Twinrix( or monovalent hepatitis A or hepatitis B vaccines.

Precautions:

· Pregnancy Category C

· Possible anaphylaxis reaction

· Increased risk of hematoma following injection in patients with bleeding disorders, thrombocytopenia or on anticoagulants

· Inadequate information is available regarding nursing mothers, so use caution in these patients

Interactions:

· Concomitant administration with other vaccinations has not been studied.  When administering with other vaccines or immunoglobulin (IG), they should be give with different syringes and at different injection sites. As with other vaccines, patients on immunosuppressants may not achieve the expected immune response from the vaccine

Adverse Reactions:

Most common side effect (incidence ≥10%) reported was fatigue.  Other common side effects (incidence 1-10%) reported were headache, malaise, nausea and redness at the injection site.  
Cost Comparison:

	Brand name
	Generic name
	Net Cost per dose

	Havrix(
	Hepatitis A vaccine
	$27.58

	Recombivax-HB(
	Hepatitis B vaccine
	$31.83

	Twinrix(
	Combination A and B vaccine
	$73.84

	Twinrix( prefilled syringe
	Combination A and B vaccine
	$73.84


*Shaded rows indicate non-formulary items

Monitoring:

For patients receiving the first dose of vaccine it is recommended that appropriate medical treatment and supervision should be readily available for immediate use in case of a rare anaphylactic reaction.  

Product Identification:

Twinrix( is supplied as a slightly turbid white suspension in vials (NDC 58160-815-11) and prefilled TIP-Lok( syringes containing a 1.0 mL single dose (NDC 58160-815-46). 

Efficacy:

Six non-comparative trials were reviewed discussing safety and immunogenicity of 3 different lots of the combined hepatitis A and B vaccine.3  The six studies were done in various countries in Europe between April 1992 and December 1993.  Cumulatively, 843 healthy volunteers were enrolled between the ages of 17 and 60, and all subjects were seronegative for hepatitis A antibodies and HBsAg and core antibodies.  These volunteers were then randomized to receive one of 3 lots of the vaccine.  The vaccine was administered intramuscularly in the deltoid per the 0-, 1-, and 6-month schedule.  Blood samples to assess antibody titers and liver function enzymes, were drawn on the day of screening and at 1, 2, 6 and 7 months during the trial.  Adverse events were reported via a self-monitoring symptom sheet starting after the first injection and up to 30 days following the last injection.  For seroconversion for HAV, titer is > 33 mIU/ml.  For HBV subjects with an anti-HBs antibody titer below 1 mIU/ml were considered to be seronegative, and an increase to >1 mIU/ml was considered a seroconversion.  Titers >10 mIU/ml were considered to be protective.  

It was ensured that there was no variation in design and methodology between the six trials.  The similarity of the three vaccine lots was evaluated using ANOVA two-way test for continuous variables (geometric mean titers-GMTs), and the categorical linear model for categorical values (incidences of adverse reactions and seropositivity).  Table 1 and 2 summarizes the immunogenicity results for HAV as the percentage of seroconversion (SC) to the anti-HAV antibodies and the percentage who are deemed seroprotected (SP) with anti-HBsAg after each vaccination in each lot.
Table 1 HAV immunogenicity results

	Lot
	Month
	N
	%SC (95% CI)
	GMT (mIU/mL)

	1
	M 1
	256
	92.2
	314

	
	M 2
	255
	99.2
	720

	
	M 6
	251
	98.8
	405

	
	M 7
	247
	100
	5214

	2
	M 1
	265
	96.6
	288

	
	M 2
	260
	99.2
	734

	
	M 6
	259
	99.6
	479

	
	M 7
	251
	100
	5565

	3
	M 1
	253
	94.1
	320

	
	M 2
	249
	100
	792

	
	M 6
	247
	99.6
	419

	
	M 7
	243
	100
	5439

	Total
	M 1
	774
	94.3 (92.4±95.8)
	306

	
	M 2
	764
	99.5 (98.6±99.8)
	748

	
	M 6
	757
	99.3 (98.3±99.7)
	434

	
	M 7
	741
	100
	5404


95% CI is 95% confidence interval for the total incidence of each seroconversion (SC); N is the number of subjects tested, M is the month of the blood draw, GMT is the geometric titer mean 


Table 2 HBV immunogenicity results

	Lot
	Month
	N
	%SC (95% CI)
	%SP (95% CI)
	GMT (mIU/mL)

	1
	M 1
	256
	72.4
	38.2
	12

	
	M 2
	255
	96.5
	81.1
	67

	
	M 6
	251
	99.2
	98.6
	250

	
	M 7
	247
	99.6
	99.2
	5049

	2
	M 1
	265
	71.5
	33.5
	10

	
	M 2
	260
	98.1
	84.6
	66

	
	M 6
	259
	99.6
	96.9
	245

	
	M 7
	251
	99.6
	99.2
	4573

	3
	M 1
	253
	67.7
	29.5
	9

	
	M 2
	249
	97.6
	86.1
	54

	
	M 6
	247
	98.8
	96.4
	215

	
	M 7
	243
	100
	99.6
	4837

	Total
	M 1
	774
	70.6 (67.2±73.8)
	33.7 (30.4±37.2)
	10

	
	M 2
	764
	97.4 (95.9±98.4)
	83.9 (81.0±86.4)
	62

	
	M 6
	757
	99.2 (98.2±99.7)
	96.7 (95.1±97.8)
	236

	
	M 7
	741
	99.7 (98.9+99.9)
	99.3 (98.3±99.7)
	4814


95% CI is 95% confidence interval for the total incidence of each seroconversion (SC); N is the number of subjects tested, M is the month of the blood draw, GMT is the geometric titer mean 

No statistical significant difference between the three lots was detected.  At month 1, more than 92% and at month 2, more than 99%, of the vaccinees had titers of anti-HAV above the assay cut-off, irrespective of the vaccine lot used.  Antibodies persisted in virtually all subjects to month 6 when the third dose of vaccine was given. All subjects were seropositive after this dose, which induced a more than 12-fold increase in mean titer-to 5404 mIU/ml (month 7) compared to the dose at month 6.  One month after the first dose, more than two-thirds of the vaccinees seroconverted for anti-HBsAg.  At month 2, >95% of the subjects were seropositive; 99.7% were positive following the third dose of vaccine. One month after the completion of the vaccination course, virtually all of the vaccinees who responded to the hepatitis B component of the combined vaccine had titers above the generally accepted protective level of 10 mIU/ml. 

Adverse reactions were analyzed based on 2440 symptom sheets returned of the 2457 doses of vaccine administered during the six trials.  The signs and symptoms reported can be found on table 3.

	Lot
	Sheets
	% (N) reporting symptoms (95% CI)

	
	Soreness
	Redness
	Swelling
	Headache
	Malaise
	Fatigue
	Nausea
	Vomiting

	1
	819
	0.4 (3)
	0.7 (6)
	1.0 (8)
	0.6 (5)
	0.2 (2)
	0.9 (7)
	0.1 (1)
	0

	2
	801
	0
	1.0 (8)
	0.9 (7)
	0.6 (5)
	0.3 (2)
	0.4 (3)
	0.3 (2)
	0

	3
	820
	0.2 (2)
	1.2 (10)
	0.9 (7)
	0.2 (2)
	0.5 (4)
	0.7 (6)
	0.1 (1)
	0.2 (2)

	Total
	2440
	0.2 (5)  (0.1-0.5)
	1.0 (24)             (0.6-1.5)
	0.9 (22)    (0.6-1.4)
	0.5 (12)                  (0.3-0.9)
	0.3 (8)                 (0.2-0.7)
	0.7 (16)

(0.4-1.1)
	0.2 (4)

(0.1-0.5)
	0.1 (2)

(0.0-0.3)


Table 3 general symptoms reported following vaccine administration    

Subjects were also asked to report any other signs and symptoms, which they may have experienced during the follow-up period after vaccination. The only unsolicited events which were reported with a frequency >1% were upper respiratory tract infection (1.2%), pharyngitis (2.1%) and viral infection (2.9%).  Although the trials were designed to include only seronegative subjects, 20 initially seropositive (17 were positive for anti-HAV and three for anti-HBs) volunteers were inadvertently enrolled and vaccinated.

Four comparative trials have evaluated the immunogenicity of Twinrix( versus the monovalent vaccines administered either separately (either hepatitis A or hepatitis B vaccine) or both were administered simultaneously in different arms.  

The first clinical controlled trial in 1994 was conducted comparing Twinrix( vaccine’s tolerability and immunogenicity with that obtained after separate or mixed simultaneous administration of the two components.4  Three groups of healthy volunteers, each of approximately 50 persons, were included.  All were negative for hepatitis A and hepatitis B markers and had normal liver enzyme values.  They received hepatitis A 720 El.U. and hepatitis B 20 mcg vaccines in the deltoid muscle, combined (Twinrix(), mixed or separately, according to a 0, 1, 6-month schedule.  Blood samples for determination of antibodies to hepatitis A and B virus (anti-HBs) and of serum alanine aminotransferase (ALT) and aspartate aminotransferase (AST) levels were drawn at 0, 1, 2, 6, and 7 months.  Local and systemic reactions were monitored via questionnaires.  The results demonstrated that the combined hepatitis A and B vaccine is well tolerated and highly immunogenic.  The seropositivity and seroprotection rates were 100% for both antigens in all groups, and anti-HAV and anti-HBs antibody titers after the combined and mixed vaccines were significantly higher compared with the respective monovalent vaccines injected separately.

The second trial randomized 300 healthy, newly hired healthcare workers into four groups, 75 people each.5  One group was immunized against HAV only, another group was immunized against HBV only, a third group received simultaneous vaccinations against HAV and HBV each in a different arm, and the fourth group received immunization using Twinrix( vaccine.  Hepatitis B and A vaccines, monovalent or combined, contained 20 mcg of recombinant HBsAg and 720 EL.U. of inactivated HAV respectively.  The standard 0-, 1- and 6-month vaccination schedule was used for all groups.  Immunogenicity was assessed by titers of anti-HBsAg and HAV antibodies at week 4 after the last inoculation.  Titers were classified as 1-10 IU, >10-100 IU, >100-1000 IU, >1000-5000 IU and > 5000 IU.  Successful immunization was considered when titers for anti-HAV were > 20 IU and anti-HBs were >10 IU.  Due to seasonal restrictions in the laboratory used, only 43 of the 75 subjects in the Twinrix( group obtained exact antibody titers.

All subjects but one were considered successfully immunized against both HAV and HBV.  The seroconversion rates in 225 subjects were 100% against HAV and 99.5% against HBV.  Figure 1 shows a comparison of anti-HBs titers and figure 2 shows the comparison of the anti-HAV titers.  Statistical evaluation showed a significant increase in anti-HAV titers in the subjects who had received combined or simultaneous immunizations compared to those who received the single HAV vaccine.  There was no significant difference in the anti-HBs titers.
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A total of 1125 vaccinations were given.  Pain at the injections site was the most reported side effect in 519 (46%) vaccinations.  Of note, 470 (42%) recorded the pain as mild, and one patient did complain of sever pain at following a hepatitis A vaccination.  Table 4 summarizes the other side effects noted.


Table 4 local and systemic side effects following vaccine administration

	
	Pain
	Induration
	Swelling
	Redness
	Fever
	Headache
	Malaise
	Nausea

	Hep A
	189 (42%)
	36 (8%)
	42 (9.3%)
	6 (1.3%)
	0
	10 (4.5%)
	14 (6.2%)
	0

	Hep B
	222 (49%)
	102 (23%)
	90 (20%)
	15 (3.3%)
	5 (2.2%)
	12 (5.3%)
	17 (7.6%)
	5 (2.2%)

	Twinrix®
	108 (48%)
	54 (24%)
	45 (20%)
	12 (5%)
	3 (1.3%)
	9 (4%)
	15 (6.7%)
	6 (2.7%)


Another study tested the immunogenicity and tolerability of combination vaccine compared to the monovalent hepatitis A and B vaccines administered concomitantly.6  Eighty healthy young adult volunteers were enrolled for this study and randomized to receive either the Twinrix( vaccine intramuscularly or the hepatitis A vaccine in one deltoid along with the hepatitis B vaccine in the other.  Participants received 720 EI.U. of inactivated HAV and 20 mcg of recombinant HBsAg.  Vaccines were administered according to the 0-, 1- and 6-month dosing schedule.  All subjects underwent a physical examination, complete medical history and blood draws to ensure negative makers for HAV and HBV, antibody titers and AST and ALT with in normal limits.  Blood samples to measure titers were drawn at months 1, 2, 6 and 7.  The subject was considered to be seroconverted if anti-HAV titers were > 20 mIU/mL and anti-HBs titers were > 10 mIU/mL after vaccination.  Subjects were asked to record axillary body temperature and general or local signs and symptoms after the each vaccination. 

For HAV immunogenicity there was no significant difference in either seroconversion rates or geometric mean titer (GMT) levels between the two groups.  After the first dose all the subjects became seropositive and remained that way throughout the study.  Results are summarized in table 5.  For HBV immunogenicity, the seroconversion rate was significantly higher in month two and GMT levels were significantly higher in month six in the Twinrix( group, but no significant difference was noted at any other time period in the study.  Table 6 summarizes these results.  

Table 5













Table 6

[image: image5.emf][image: image6.emf]Overall, local or general signs and symptoms after vaccination were reported following 67.5% of the doses in the Twinrix( groups, and 79.2% of the doses in the concomitant HAV + HBV vaccinated group.  The local symptoms were more common than the general symptoms in both vaccine groups.  Soreness at the injection site was the most frequently reported local symptom.  Redness and swelling were also reported, and all the local symptoms resolved within the four-day follow-up period.  Fatigue was the most common general symptom in both groups.  Fever, headache and malaise were also reported.  No significant differences were noted at any point of time in each group.  The duration of most general symptoms were one to two days, and all resolved within the four-day follow-up period. No serious adverse events or concomitant medication were reported.

The fourth study also compared vaccination with Twinrix( to concomitantly administered hepatitis A and hepatitis B vaccines separately.7  A total of 829 healthy adults were randomized to either receive the combination vaccine or the monovalent vaccines.  Both groups followed the 0-, 1-, and 6-month dosing schedule.  The Twinrix( participants received 720 EI.U. and the monovalent hepatitis A vaccine participants received 1440 El.U. of inactivated HAV.  All participants received 20 mcg of recombinant HBsAg.  A seropositive subject was defined as antibody titers > 33 mIU/mL for HAV or > 1 mIU/mL for HBV.  Seroprotection for HBV is > 10 mIU/mL.  Liver function enzymes were tested at screening and at 7 months.  Local and general adverse events were recorded by the subject on diary cards on the day of each vaccination and for three subsequent days.  The primary endpoint was a non-intentional analysis which assumed that the incidence of severe soreness in the Twinrix( group would not be > 3 times that in the monovalent concomitantly administered vaccine group.  The secondary endpoint was to demonstrate equivalence in immunogenicity between Twinrix( and the monovalent vaccines for seroconversion rates for HAV and seroprotection rates for HBV.         
A total 533 subjects had complete data for analysis in the study.  The most common reasons for discontinuation were consent withdrawal, moving and loss to follow-up.  Soreness was the most frequently reported local symptom, 37.7% in the Twinrix( group and 46.1% in the concomitant administration group.  The overall incidence of both redness and swelling was less than 10% in both groups.  Very few local symptoms were scored as severe.  For the primary endpoint, Twinrix( group did not report more cases of serve soreness compared to the other group (6 versus 5 reports respectively).

General solicited symptoms (headache, fatigue, fever, diarrhea, nausea and vomiting) occurred following 30.1% of Twinrix( doses and 27.8% of monovalent vaccine doses.  Headache was the most prevalent symptom.  The overall incidence of each of the general symptoms was numerically similar in both groups.  There was no increase in the incidence of adverse events after subjects received their second or third doses of Twinrix( or the monovalent vaccines.  For immunogenicity the response for seroconversion rates for HAV and seroprotection rates for HBV was equivalent for both groups.  After the last shot was administered the seroconversion was 99.3% for HAV and seroprotection was 92.2% for HBV.  Immunogenicity was considered achieved by all subjects.     

A randomized, multicenter study investigated an accelerated vaccine schedule using Twinrix( compared with simultaneous administration of the two corresponding monovalent vaccines.8  The European study was done between April 1997 and February 1999.  Subjects were randomized to receive either Twinrix( or the corresponding monovalent vaccines simultaneously per the following dosing schedule:  administration on days 0, 7, and 21 with follow up visits at months 1, 2 and 3, then the final dose administered at month 12 with a follow up visit on month 13.  The Twinrix( participants received 720 EI.U. and the monovalent hepatitis A vaccine participants received 1440 El.U. of inactivated HAV.  All participants received 20 mcg of recombinant HBsAg.  Blood samples were taken from subjects at screening and months 0, 1, 2, 3, 12 and 13 to assess liver function enzymes, anti-HAV and anti-HBsAg.  A seroconversion was defined as antibody titers > 33 mIU/mL for HAV, and seroprotection for HBV was defined as an antibody titer > 10 mIU/mL.  The subjects were asked to document all adverse experiences on diary cards for 4 days starting on the day of vaccination. Solicited local symptoms were soreness, redness and swelling. Solicited general symptoms included assessments of fatigue, fever, headache, malaise, nausea and vomiting.  The primary endpoint in this study was the seroconversion rate for anti-HAV and the seroprotection rate for anti-HBs observed at month 1, which would be after the 3rd dose. 

The seroconversion profile for hepatitis A and B were comparable in the two vaccination groups throughout the entire observation period.  Summary of results for seroconversion for anti-HAV response is summarized in table 7 and seroprotection for HBV is summarized in table 8.  One week after the third vaccination (month 1), all subjects in group 1 were seropositive for anti-HAV (Table 7). With respect to the anti-HBs response, over 80% of the subjects in group 1 were seroprotected at month 1 and nearly all were seroprotected at month 3 (Table 8).  All subjects were seroprotected after the booster vaccination.  High seroconversion rates were maintained to month 12, and all were immune after the booster injection.


Table 7
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Table 8
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The overall incidence of local symptoms was 41.6% with the combined vaccine and 44% with the monovalent vaccines.  The corresponding incidence figures for general symptoms were 31.5 and 27.6%, respectively.  Soreness at the injection site was the most common of the solicited local symptoms in both groups (Table 9). In only five instances, this was reported as severe.  In terms of solicited general symptoms, fatigue and headache were the most common in both groups.  The incidence of severe fatigue or headache was less than 1% in both groups.


Table 9 summary of local and general symptoms per vaccine dose

	Group
	Sheets returned
	% of sheets reporting symptoms (95% CI)

	
	Soreness
	Redness
	Swelling
	Fatigue
	Fever
	Headache
	Malaise
	Nausea

	Twinrix


	663
	38.6 

(34.9-42.4)
	8.9 

(6.8-11.3)
	5.0

(3.5-6.9)
	19.0

(16.1-22.2)
	0.8

(0.2-1.8)
	14.3

(11.8-17.2)
	7.7

(5.8-10)
	5.4

(3.8-7.4)

	HAV + HBV
	630
	39.0

(35.2-43.0)
	11.3

(8.9-14)
	6.5

(4.7-8.7)
	17.1

(14.3-20.3)
	1.7

(0.9-1.3)
	11.3

(8.9-14.0)
	6.5

(4.7-8.7)
	2.7

(1.6-4.3)


Conclusions:

Twinrix( is indicated for active immunization against hepatitis A and B vaccines.  Non-comparative studies indicate the medication is effective to provide immunization against both HAV and HBV with few side effects. Several comparator studies show that Twinrix( is as efficacious and tolerable as each of its monovalent counterparts.  Twinrix( may also be dosed in a traditional 0-, 1- and 6-month schedule as well as an accelerated 0-, 7- and 21-day schedule with a 12-month follow up booster.  A single dose of Twinrix( costs about $74 compared to about $60 for both the hepatitis A and hepatitis B vaccines administered individually.  For institutions that administer both the hepatitis A and hepatitis B vaccine regularly, Twinrix( is a convenient single dose vaccination that may be beneficial for healthcare workers and patients who are at high risk for exposure to HAV and HBV.   
Recommendation:

It is recommended that Twinrix( be added to the formulary.

References:

1. Twinrix( (Hepatitis A Inactivated & Hepatitis B recombinant Vaccine) [prescribing information]. Rixensart, Belgium: AstraZeneca. April 2007.

2. Twinrix IM: AHFS Detailed Monograph.  AHFS Drug Information. (CR) Copyright, 1959-2008, Selected Revisions January 2008. American Society of Health-System Pharmacists, Inc., 7272 Wisconsin Avenue, Bethesda, Maryland 20814.

3. Thoele et al.  The first combined vaccine against hepatits A and B:  an overview.  Vaccine 1999;17: 1657-1662. 
4. Ambrosch et al.  Clinical and immunological investigation of a new combined hepatitis A and hepatitis B vaccine.  J Med Virol. 1994 Dec;44(4):452-6.
5. Czeschinski et al.  Hepatitis A and Hepatitis B vaccinations:  immunogenicity of combined vaccine and of simultaneously or separately applied single vaccines.  Vaccine 2000; 18: 1074-1080.
6. Tsai el al.  Immunogenicity and reactogenecity of the combined hepatitis A and B vaccine in young adults.  Vaccine 2001;19:437-441.
7. Joines et al.  A prospective, randomized, comparative US trial of a combination hepatitis A and B vaccine (Twinrix() with corresponding monovalent vaccines (Havrix( and Engerix-B() in adults.  Vaccine 2001; 19:4710-4719.
8. Nothdurft et al.  A new accelerated vaccination schedule for rapid protection against hepatitis A and B.  Vaccine 2002; 20: 1157-1162.
Prepared by:

Melissa R. Lewis, Pharm.D.
Psychiatric Pharmacy Resident

Austin State Hospital

December 2008
