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Mathematical models of
Hepatitis C and its

Consequences in Public
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Hepatitis C virus
first described in
1988

:_:irrhﬁsis

cirrhosis with
liver cancer
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Estudos de soroprevalencia e modelos dinamicos em dengue

HCV Has Broad Global Prevalence
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Estudos de soroprevalencia e modelos dinamicos em dengue

Risk factors:

« people who share needles ,;ﬁff -
aq:rﬁajtmnfa:tedhlmd i :

Possible symptoms:
+ pain in the upper right

quadrant of abdomen
« naLsea and vomiting
« loss of appetite

« jaundice

- fatigue
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Estudos de soroprevalencia e modelos dinamicos em dengue

Sources of Infection for Persons with Hepatitis C

Unknown
10% Injecting Drug Use
60%

Other (Hemodialysis;
health-care work;
perinatal)

5%

Transfusion
(before screening)
10%

Sexual
15%

mnburatt@usp-bl’ Prof. Dr. Marcelo Nascimento Burattini



Estudos de soroprevalencia e modelos dinamicos em dengue

Natural History of HCV Infection
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Estudos de soroprevalencia e modelos dinamicos em dengue

Hepatitis C: a Progressive Disease

o

Decompensation
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Total Charges For Inpatient Hospital Visits Involving Hepatitis C Diagnoses

F20.000.000

$18,000,000

$16.000,000

514,000,000

$12,000,000

$10.000,000
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56,000,000

4000000
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=0

(source: New Hampshire Hospital inpatient Disc harge Database)
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Modelling and Hepatitis C

mnburatt@usp-bl’ Prof. Dr. Marcelo Nascimento Burattini



Estudos de Prevaléncia
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ORIGINAL RESEARCH

SEROPREVALENCE OF HEPATITIS B VIRUS AND
HEPATITIS C VIRUS IN MONTE NEGRO IN THE
BRAZILIAN WESTERN AMAZON REGION

Marcelo El Khouri, Leandro Savoy Duarte, Rafael Bernadon Ribeiro, Luis

Fernando Ferraz da Silva, Luis Marcelo Aranha Camargo, Vera Aparecida dos
Santos, Marcelo Nascimento Burattini and Carlos Eduardo Pereira Corbett

CLINICS 6001):29-36. 2005
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Dinamica Populacional

Rev Salde PUblica 2000;34(5):431-6

www.fsp.usp.brirsp

Correlation between HIV and HCV in
Brazilian prisoners: evidence for parenteral
transmission inside prison*

MN Burattini, E Massad, M Rozman, RS Azevedo e HB Carvalho

Table - Risk analysis to HIV infection among inmates of
Detention House.

Risk factor OR (CI-95%) Adjusted OR (CI-95%)
(bivariate analysis)(multivariate analysis)

Injecting drug use 8.2(5.0-13.3) 3.36(1.82-6.21)
Homo/bisexual behaviour  2.7(1.5-4.8) 2.41(1.07-5.43)
H eterosexual risk behaviour 1.6(1.01-2.5) 1.64(0.93-2.92)
Anti-HCV positivity 15.4(8.5-27.9) 10.49(5.06-21.72)
TPHA positivity 1.3(0.8-2.4) 1.57(0.79-3.12)
0.7 1
0.6 t

05 ¢
04 1
03t
0.2
0.1
0

HCV

Syphilis
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0 1 2 3 e 5

Time of imprisonment (years)
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Cost-effectiveness analysis of a
hypothetical hepatitis C vaccine
compared to antiviral therapy

E. MASSAD, F. A. B. COUT INHO,
E. CHAIB AND M. N. BURATTINT

Epidemiology & Infection (2009), 137, 241-249.
doi:10.1017/5095026 880800087 3
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The linearized system has the following form:
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The basic reproductive number results in:

mnburatt@usp-bl’ Prof. Dr. Marcelo Nascimento Burattini



Treatment

Vacine strategy 1

Vacine strategy 2

Final Pravalence
Number treated

Total cost (billion UH)
Avertad Dissass

Cost paravertad dissase
Avered Deaths

Cost peravarted death

0.0214 (0.01904 - 0.0237)
332,584 (284,387 — 373,654)
2,66 (2.28 - 2.99)

69,260 (46,209 — 95,017)
38,416 (31,460 — 49,235)
13,976 (7,124 — 23,916)
190,374 (124,963 — 319,643)

0.0214 (0.0132 - 0.0234)

22,779,300 (22,287,600 — 23,268,000)
6.83 (6.68 — 6.98)

238,302 (191,441 — 283,057)

28,677 (24,662 — 34,926)

9,124 (4512 15,887)

748,531 (433,378 — 1,481,855)

0.0214 (0.01904 - 0.0237)
4,384,770 (4,228 730 4,595,170)
1.32 (1.27-1.37)

241,707 (193,503 — 287 406)
5,461 (4,759 — 6,556)

10,041 (4,999 — 17,393)

131,305 (78 638 — 253,759)

Vacine strategy 3

Vacine strategy 4

Vacine strategy 5

Final Pravalence
Number treated

Total cost (billion UE)
Avertad Dissass

Cost paravertad dissase
Avered Deaths

Cost peravertad death

0.0281 (0.0275 - 0.0300)

33,671,900 (33,397,000 — 33,953,100)
10,10 (10.01 — 10.18)

162,308 (130,600 — 192,801)

62,237 (52,020 — T6,T186)

5,330 {398 — 11,280)

1,895,229 (902,208 — 25,197,230)

0.0269 (0.0289 - 0.0305)
5,556,410 (5,507,110 — 5,606,250)
1.67 (1.65— 1.68)

115,050 (97,448 — 138,881)
14,002 (11,896 — 16,954)

4,287 (2,327 - 5781)

387,827 (281,405 — 709,984)

0.0237 (0.0218 - 0.0255)

22,762,900 (22,272,700 — 23,250,400)
6.83 (6.68 — 6.98)

233,299 (213,528 - 254,07 4)

29,271 (26,299 - 32,666)

6,211 (4,430 — 10,814)

1,093,479 (644,961 — 1,539,235)

Vacine strategy &

Vacine strategy 7

Vacine strategy &

Final Pravalence
Number treated

Total cost (billion U)
Avertad Dissass

Cost paravertad dissase
Ayered Deaths

Cost peravarted death

0.0253 (0.0236 - 0.0267)
3,807 460 (3,714,900 — 3,898,790)
1,44 (1.11 = 1.17)

217,808 (184,082 — 265,531)
5,370 (4,157 — 6,205)

4,707 (2,306 — 8,274)

242 BET (141,363 — 483,281)

0.0252 (0.0234 - 0.0268)
33,705,300 (33,423,900 — 33,992, 200)
10,11 (10,03 10.20)

178,443 (141,476 — 214,557)

56,665 (47,529 — 70,875)

4,924 (3,375 _ 9,785)

2,053,531 (1,160,803 — 4,221,968)

0.0264 (0.0249 - 0.0277)
5,584,100 (5,528,960 — 5,639,940)
1,68 (1.66— 1.69)

137,220 (109,389 — 164,203)
12,208 (10,304 — 15,163)

3,678 (1,794 — 6,499)

455 473 (260,345 — 924,575)

Vacine strategy 1: Lifzlong immunity, 100% afficacy, indiscriminate vaccination
Vacine strategy 2: Lifelong immunity, 100% sfficacy, selective vaccination

Vacine strategy 3: 10 years long immunity, 100% efficacy, indiscriminate vaccination
Vacine strategy 4: 10 years long immunity, 100% efficacy, sslective vaccination
Vacine strategy 5: Lifelong immunity, 80% efficacy, indiscriminate vaccination
Vacine strategy &: Lifzlong immunity, 80% efficacy, salective vaccination

Vacine strategy 7: 10 years long immunity, 80% efficacy, indiscriminate vaccination

Vacine strategy 8: 10 years long immunity, 80% efficacy, selective vaccination
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Cost per averted disease
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Cost per averted death
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A mathematical model for optimizing the
indications of liver transplantation in
patients with hepatocellular carcinoma

Eleazar Chaib, Marcos Amaku, Francisco
AB Coutinho, Luis F Lopez, Marcelo N
Burattini, Luiz AC D'Albuquerque and

Eduardo Massad

Chaib et al. Theoretical Biology and Medical Modelling 2013, 10:60
http://www.tbiomed.com/content/10/1/60
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Hepatitis C

« most common indication for orthotropic liver
transpantation

 accounts for 50% of the waiting list.

 Liver transplantation altered the natural history
of end-stage liver disease and is now considered
the preferred therapy

* number of people transplanted is much lower than
the number of people that get into the waiting list

« thousands of patients die every year in the waiting
lists
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Liver Transplantation: Waiting List Dynamics in the State of Sao
Paulo, Brazil
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Table 1. Actual Number of Liver Transplantations

Year Tr / D
1997 63

1998 160 553 321
1999 188 923 414
2000 238 1074 548
2001 244 1248 604
2002 242 1486 725
2003 289 1564 723
2004 295 1500 671

Tr, the incidence of new patients in the list; /, and the number of patients who
died in the waiting list; D, in the state of Sao Paulo since 1997.
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Liver Transplantation Waiting List - Sao Paulo

& 100000 -

S List size e

k. 10000 A

=

2 _ 1000 -

N

: = 100 - /'H_’_—' Number of Transplantation

=]

E 10

£

E 1 T I T 1
0 5 10 15 20

Time (years since 1997)

Fig 2. The waiting list compared to the number of transplan-
tations (P < .00000001).
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The potential impact of using non-
heart-beating donors on liver
transplantation program and in the
waiting-list of the state of Sao Paulo,
Brazil.
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In 2004 there were 5,100 deaths by external
causes in the State of Sdo Paulo

295 were donors of liver grafts that were
actually transplanted

Therefore, 4,805 potential liver donors were
lost

Assuming that 10% to 25% of grafts actually
transplanted in UK thanks to non-beating
heart techniques

applying 10% to the state of Sdo Paulo
figures

480 additional livers transplantation.
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Relative reduction of the waiting

list
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Number of deaths per year
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Conclusao

All models are
wrong; some
models are useful...

Albert Einstein
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Collaborators:

Eduardo Massad

Eleazar Chaib

Luis Fernandez Lopez

Francisco Antonio Bezerra Coutinho
Marcos Amaku

Prof. Dr. Marcelo Nascimento Burattini






Prof. Dr. Marcelo Nascimento Burattini



Prof. Dr. Marcelo Nascimento Burattini



Prof. Dr. Marcelo Nascimento Burattini



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Estudos de Prevalência
	Dinâmica Populacional
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46

