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FOREWARD

This report is the product of a desk-top analysis of secondary data. The task was originally
designed as a two-phase effort. During the first phase, data available in the United States
about the cholera epidemic in Peru would be assessed using the cost of illness methodology
te estimate the cost of the disease to Peru. The first phase was also intended to be a test of
the cost of illness methodology. Results of the first phase, it was hoped would generate interest
in USAID to warrant a follow-up or second phase application of the methodology in which
first-hand data would be coliected and analyzed to reflect a more true cost of cholera to Peru.
The first phase was initially slated for completion in early 1992, but difficulties in obtaining
fairly reliable secondary data and problems related to interpreting appropriate cost estimates
delayed the effort.

Notwithstanding efforts to address the weaknesses found in the secondary data, some
difficulties remain. For example, the direct costs of treatment of cholera cases in Peru,
especially with regard to intervenous solution, would benefit from first-hand knowledge and
data. Nonetheless, WASH believes this report represents an important contribution to the
literature about the cost of illness. Moreover, apart from demonstrating the utility of the cost
of illness methodology, the report underscores the paramount fact that cholera has a negative
economic impact on a society both in terms of direct treatment costs and costs associated with
productivity losses. Seen from this perspective, the control and prevention of disease has
relevance for all segments of society and not just health agencies or ministries.
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EXECUTIVE SUMMARY

The objective of this report is to provide preliminary estimates of the impact on Peru’s
economy of the cholera epidemic that began in January 1991. It is designed to be the first
phase of a two-phase project that applies the cost of illness methodology developed by
Dorothy Rice and elaborated by Paul and Moskopf to the direct and indirect costs generated
in 1991 and the first three months of 1992 by the chclera epidemic in Peru.

The cost of illness methodology calculates losses to gross national product (GNP) for a period
of time from a particular illness, group of illnesses, or even all illness (Paul and Mauskopf
1991; Rice et. al. 1985). The purpose of such studies is often to identify costs to society,
which possibly could be averted or reduced if a policy change (i.e., requiring seat belts or
lowering speed limits) were implemented or a program (diabetes research or clean drinking
water) were initiated. Direct costs are the medical expenses incurred in treating those affected
by or at risk of developing the disease. Indirect costs are the losses in productivity from the
disabling effects and loss of productive years of life from premature deaths due to the disease.

Estimates are quite rough and depend on assumptions regarding costs of medicine, facilities,
and professionals, in addition to assumptions regarding utilization of the medical care system
and public health initiatives. Loss of future income estimates also depend on tenuous income,
labor force participation, and productivity assumptions. Much of the assumed cost is lost
production due to early death, but no adjustment is made for the reduction in consumption
that such early deaths also generate.

In a sense, subject to these caveats, these costs may be looked at as benefits that would have
been generated by water and sanitation projects. It should be noted that the study does not
look at the costs in the other countries of Latin America of the cholera epidemic or of the loss
of product. Also it is important to remember that most investment in ameliorating or treating
disease is not undertaken for purely economic investment or GNP enhancement purposes.
Rather it is to lengthen life, extend hope, and reduce pain and suffering. In addition to raising
productivity, water and sanitation projects can reduce painful disease and premature
death—not simply increase productivity and reduce treatment costs.

In addition to estimating direct and indirect costs, which total $149.666 million for 1991 and
the first three months of 1992 using the cost of illness methodology, this report presents
estimates of the impact of the cholera epidemic on tourism, exports, fisheries, and certain
other activities. The estimate of $50.4 million is based on readily available international and

in-country information.

In Chapter 1 we discuss the cost of illness methodology in more detail and describe the spread
of the disease in Latin America and the evolution of the epidemic in Peru. Chapter 2 presents
more detailed epidemiological information including the number of days of productive life lost,
and morbiditv and mortalitv by age aroups. Chapter 3 of the report estimates the economic
cost of cholera for 1991 and early 1992 in Peru. A number of early estimates are presented,
follcwed by estimates of direct and indirect costs and the economic impact of the epidemic on
tourism and other economic activities. Chapter 4 presents conclusions and recommendations

for further research.
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Chapter 1

INTRODUCTION

1.1 Cost of Illness Study

A cost of illness study starts with modeling the disease, its treatment, and its effect on mortality
and morbidity. The aim is to estimate the economic cost of the disease and then to estimate
the extent to which a particular intervention will reduce these costs. This reduction of the “cost
of iliness” can serve as an estimate of some of the benefits of an intervention. The intervention
may reduce illness costs by reducing the number of persons suffering from the disease or by
reducing the severity of the disease so that treatment periods are shorter or people return to
work sooner, or the number of deaths is reduced. When a capital investment project is
designed to improve water quality and thus as one of its goals reduce disease over a number
of years, some of the benefits of the project can be estimated by taking the present value of

the cost of illness reductions over time.

This study of the cholera epidemic in Peru differs from a usual cost of illness study in that the
direct productivity losses of people working in industries affected by the disease are also taken
into account. A usual cost of illness study looks at the cost for one year of a disease that
exacts its toll on a continuing basis over the years. The cholera epidemic, although not strictly
a one time occurrence, had significant direct impact in Peru in 1991 and 1992 and in addition
to the direct cost of the disease on the medical care system and on the ability of those affected
to work, cholera also struck directly at specific industries such as fishing and tourism. We are
thus measuring many costs that could have been averted if the appropriate investments in
water and sanitation infrastructure had been made.

Reintroduction of cholera into the Americas has had a number of other deleterious effects. At
this writing, 20 other countries in the Western Hemisphere have had outbreaks of cholera
(PAHO Bulletin, March 1993). Also, shellfish in a number of other regions, including Mexico
and the U.S. Gulf, have become contaminated. These “costs” of the illness are not being

examined in this paper.

Because of the secondary nature of the information used, a number of caveats must be
entered at this point.

Table 1 summarizes a number of variables we have had to estimate and our basis and sources
for these estimates. Clearly, further verification should be undertaken to establish the
appropriate values for many of these variables. Also, it should be pointed out that even if
these figures were absolutely accurate there could be legitimate debate as to the extent they
represent economic costs. For instance, hospital costs may have a significant fixed cost
component that would have been incurred even if the epidemic had not happened, or the
existence of unemployment might invalidate our lost production assumptions. In this case the
low wage we chose probably mitigates that problem, since, even if not in the formal labor
market, most adults do work either in the home or in informal markets. And losses due to
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Table 1

Estimates and Assumptions Used in Valuing the Cost of the

VARIABLE

Total cases

Severity of hospitalized cases

Age distribution of cases and
deaths

Drug expenditures

Variable hospital and ambulatory
costs

Cost of additional community
outreach and community
education.

Cost of direct treatment at home

Lost days of work due to
morbidity

Lost income due to premature
mortality

Cholera Epidemic in Peru

SOURCE

Peruvian Ministry of Health Tables
A3.2 and A3.3

PAHO 199111

Based on age distribution of 2000
reported cases and confirmed by
Ecuador hospital data

Based on optimum ccmmunity
treatment model developed in
Buenos Aires and also on
Peruvian, Ecuadoran and
wholesale prices

Source, based or tilization
assumptions anc¢ .1 cost
estimates for hospitals of the
IPSS, private clinics and medical
offices

No data

No data except some national
income data

Extrapolated from ambulatory and
hospitalization data

Dates by age from prior
assumption, income derived from
rough estimates by IBRD

ASSUMPTIONS MADE

Accurate count and breakdown
between hospitalized, ambulatory
and deaths.

That the experience at three
hospitals represents total
experience

Assumes the sample represents
the whole and that the hospital in
Guayagquil is also representative

That drug use approximated the
ideal model and that the prices
used are appropriate measures of
cost; also, that the discount
factor ultimately applied was
appropriate

Assumptions made that these
costs are representative of the
extra cost due to the epidemic;
there could be a fixed cost
component that would be
incurred anyway; or there may
have been additional costs

Conservative estimate

Conservative wage rate and one
day per case assumption

One day per ambulatory case and
four per hospitalization; wage rate
conservatively estimated but
assumed that all between 15 and
55 were working

Conservative income estimates;
discount rate, productivity gains,
and labor force participation rates

Pyl | 3
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premature deaths are somewhat suspect in economic terms, both because of the necessity to
discount these eamings, back as much as 50 years in the case of children, and also due to the
fact we have chosen not to net out their consumption from the estimates.

1.2 Background

The first cases of cholera were eported in Peru at the end of January 1991. By December
1991, the epidemic had spread to 14 countries of the Americas and the Caribbean (see Table
2). The number of reported cases in the region reached 366,017, of which 158,739 required
hospitalization and 3,892 resulted in death. Excluding the United States, where only 24 cases
were zeported in 1991, the countries of the Latin American and Caribbean Region (LAC),
where the cholera epidemic is already present, and likely to spread and become endemic,
account for more than 80 percent of the total population of the region.

Peru, Ecuador, Colombia, Panama, and the poorest countries of the Central American region
(Guatemala, Ei Salvador, Honduras, and Nicaragua) have been hardest hit. Nearly 99 percent
of the reported cholera cases and cholera-related deaths in the region are from these countries.
Peru has been most severely affected. With less than 5 percent of the population of the LAC
region, more than 80 percent of the reported cases on the entire continent and more than 72
percent of the reported deaths have occurred in Peru.

The impact of the epidemic on the already strained budget of the Ministry of Health (MOH})
was enormous, creating greatly increased demands for hospitalization and ambulatory
treatment and medicines. In countries where the epidemic has not yet reached, domestic and
foreign resources are being mobilized to prevent and control the spread of the disease (PAHO
1991). The epidemic has worsened the precarious and impoverished existence of those
already suffering most from the economic crisis and adjustment programs. The loss of human
life plus the financial losses due to premature death or days of disability have aggravated the
burdens of poor families in low-income countries of the LAC region.




Table 2

Cholera Epidemic in the Americas—
Reported Cases to the End of December 1991

Accumulated
Country Pop.19913
(rr]illions)‘ Cases Hospitalizations Deaths

Peru 22.0 301,277 114,352 2,840
Ecuador 10.y 44,126 35,471 672
Colombia 33.7 11,218 5,136 202
USA' 2488 24 11 0
Brazil 163.7 913 561 20
Chile 13.4 41 38 2
Mexico 90.6 2,605 836 34
Guatemala 9.5 3,530 1,470 47
El Salvador 5.3 921 478 34
Bolivia 7.5 175 94 12
Panama 2.5 1,152 272 28
Honduras 5.3 21 19 0
Nicaragua 4.0 1 1

Venezuela? 20.3 13 0 1
Total: 627.5 366,017 ) 158,739 3,892

Cases reported to PAHO through December 21, 1991.
16 cases related to trips to Latin America, 6 trips to other regions, 2 of
undetermined origin, under investigation.

8 cases imported frora Colombia.
Mid-year estimates.

Source: From PAHO (1991/4), World Bank (1991), IDB {1991).
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1.3 The Evolution of the Cholera Epidemic in Peru

The evolution of the epidemic is depicted in Figure 1. The disease was first detected at the end
of January 1991 in Lima (the capital and largest urban area), and in Chimbote and Piura, the
larger coastal cities approximately 200 miles and 700 miles to the north of Lima, respectiv-ly.
A total of 300 cases were reported during the first week of the epidemic, rising steadily until
the end of March 1991 (the end of the summer in the southem hemisphere).

By the end of February, the epidemic had spread to 22 of the 25 departments in the country,
affecting the coastal, Andean, and Tropical regions.

The number of reported cases per week increased from 10,000 in mid-February to 20,000
during the last three weeks of March. The number of hospitalizations per week rose to
approximately 9,000 and about 200 cholera-related deaths were reported every week.!
Curing the fall and winter months (April to August) of 1991, the number of cases per week
declined consistently. From the beginning of May to the end of June, the average number of
reported cases per week fell from around 7,000 to 3,600. By the end of the winter season
(August), the number of reported cases dropped even further to around 2,500 cases per week
and by mid-September to about 2,200.

From the end of September 1991 to the end of March 1992, the number of cases increased
consistently, although at a much slower pace, rising from nearly 3,300 cases at the end of
November to 8,000 by mid-January and 9,000 by the end of March (see Table A.3.3).

From the beginning of the epidemic in January 1991 to the end of March 1992,
approximately 420,000 cases had been reported. During 1991, 322,562 cases were reported
and the remainder were reported during the first three months of 1992. By the end of 1992
the number of reported cases exceeded a half million, i.e., 535,204. Estimates of the
economic impact of the disease to be developed in this report are based on data from January
23, 1991 to the end of March 1992. However, for comparisons with major macroeconomic
indicators, direct and indirect cost estimates will be presented on an annual basis.

The accuracy of these estimates of the total number of cases depends on the completeness
and accuracy of the epidemiological surveillance system in Peru. There were no doubt a
number of cases that went unreported. By the same token, there were probably a number of
cases of diarrhea that would have gone unnoticed before the epidemic that were booked as
cholera during 1991 and 1992. A Phase Two study would attempt to verify the accuracy of
these estimates.

! See PAHO (1991\2 pp. 1-2; Reyna, C. and Zapata, A. (1991) p. 105.
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Chapter 2

EPIDEMIOLOGICAL BASES FOR DETERMINING THE CQST
OF CHOLERA

2.1 Epidemiological Data

The epidemiological bases used to determine the economic impact of cholera in Peru are derived from
data reported to the Ministry of Health’s Epidemiology Department, from PAHO studies, and from
records at hospitals, heaith centers, clinics, and health posts. Cholera cost estimates, detailed in
Chapter 3 of this paper, are determined for different degrees of severity and length and type of
treatment. Data on the distribution by age group of morbidity and mortality related to cholera are used
to assess total income loss; however, there is said to be under-reporting in these categories.

2.2 Severity Estimates: Ambulatory Care, Hospitalizations, and Deaths
2.2.1 Ambulatory Care and Hospitalizations

The first major breakdown of data for deriving cost estimates is the proportion of cases that required
hospitalization. In 1991, approximately 120,000 cholera-related hospitalizations were reported. The
percent of those hospitalized fluctuated between 37 percent and 38 percent.

During the first three months of 1992, the number of hospitalizations as a proportion of reported cases
where reported cases increased, 41,804 out of 93,411 reported cases, or 44.75 percent, required
hospitalization (see Table 3).> These percentages wxll be used for deriving the cost estimates for
different degrees of severity.

Table 3
Reported Cases, Cases Requiring Ambulatory Care and Hospitalization, 1991 and
January—March 1992'

1991 1992 Total
Total Cases: 322,562 100% | 93,411 100% | 415,973 100%
Ambulatory 203,039 | 62.9% | 51,607 | 55.2% | 254,646 61.2%
Hospitalized 119,623 | 37.1% | 41,804 | 44.8% | 161,327 38.8%
Deaths: 2,909 0.9% 328 0.4% 3,237 0.8%

® Data reported to the Epidemiology Department of the Ministry of Health to the end of March, 1992

-~ - - 2o -~ e - -~ e P et . ~mamiballmad oo
1.Y.1a]7] 1000\ Alaen ok-u ok- Aaneh & all includsd in aith [T P ¥ oF [y e ] ,

2 Data reported to the Epidemiology Department of the Ministry of Health to the end of March 1992 (MOH 1992).
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2.2.2 Hospitalizations: Distribution of Cases by Severity and Average

Length of Stay

The second breakdown of data is of hospitalized cases according to degree of severity. From
February to March 1991, a sample of 2,115 hospitalized cases at major health care institutions

(larger hospitals) in the metropolitan area of Lima was taken to assess this factor.

While 89.2 percent of the hospitalized cases required standard intravenous therapy followed
by oral rehydration therapy (ORT), 10.8 percent developed complications related to acute
renal insufficiency; and 25 percent of those with renal complications required hemodialysis

(Table 4).2
Table 4
Severity of Cholera Cases
Degree of Severity No. of Cases % of Cases' % of Cases?
Total Reported Cases 100.0 100.0
Ambulatory care 62.0 62.0
Hospitalization 2,115 38.0 38.0
No complications/standard
treatment 1,886 89.2 33.9
Renal complications 229 10.8 4.1
Requiring hemodialysis 57 25.0° 1.0
S

' Composition of cases and composition of hospital cases by degree of severity.
2 Composition of severity of total reported cases.
3 Percentage of renal complications requiring hemodialysis.

Source: Elaborated from Table 3 and PAHO {1990/a).

For the purposes of cost estimates, this study will use the data on cases that required
ambulatory care or hospitalization, shown in Table 3, and data from the referenced sample
of hospitalized cases at the beginning of the epidemic. The breakdown of how reported cases
were treated is illustrated in Figure 2.

3 These estimates are derived from a sample taken In three major hospitals in metropolitan Lima during the months of
February and March 1991 (Hospital Rebagliati, of the Social Security Institute; Cayetan Heredia, a University Hospital;, and
the Hospital Arzobispo Loayza of the Ministry of Health). See PAHO (1991/1).

8
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Figure 2

Cholera Cases by Degree of Severity

It is likely that in areas of the country with restricted health services the incidence of acute
complications could have been higher than in Lima. However, if these cases could not be
treated, they were probably not reported as complications but as deaths. In any case, the costs
and economic impact estimates to be presented here will use the information in Figure 2.

Data on the disability caused by the disease suggest that from 1 to 2 days of work may have
been lost because of mild cases of diarrhea identified as cholera. The average length of stay
(ALOS) for hospitalized cholera cases was 4 days for patients at the major hospitals of social
security institutions in Lima, and 3 days for those at Ministry of Health facilities. No data are
available for those seeking treatment at private health facilities. The number of days of
disability for uncomplicated hospitalized cases has been estimated at 4, which will be used in
cost estimates of the productive life lost due to the epidemic.* For those with renal
complications and those requiring hemodialysis days of disability have been estimated at 7 and

10 respectively.

* No systematic information is available on the days of disability attributable to the cholera epidemic. This must be
addressed in further studies of the economic impact of the disease.

9



2.2.3 Days of Productive Life Lost:
Morbidity and Mortality by Age Groups

Estimates of the distribution by age, number of cases, and deaths are needed to assess income
loss including work days and productivity lost due to morbidity and current and expected
income lost due to premature death.

The ratio of deaths per reported cases during the first three months of the epidemic was about
1.4 per hundred. After a sharp decline in the fatality rate in February 1991, the decrease in
the number of cholera-related deaths was proportionately less than the decline in the number
of reported cases. By the end of 1991, the cumulative number of deaths over the cumulative
number of reported cases was 0.9 per 100. During the first three months of 1992, there were
328 cholera-related deaths, resulting in a ratio of 0.35 deaths per 100 reported cases.

From January 1991 to March 1992, there were 3,237 cholera-related deaths among 415,973
reported cases, a fatality rate of 0.78 per 100. The immediate and aggressive campaign at the
onset of the epidemic, initiated by the MOH in cooperation with intemational organizations,
is said to be the main reason for the relatively low fatality rate.

Nearly one-third of the total reported deaths from January 1991 to March 1992 occurred
during the first three months of the epidemic. Nearly three-fourths of the 2,909 deaths
reported to the end of December 1991 had been reported by the end of June 1991 (See
Figure 3). The rest were fairly evenly distributed at around 4 percent per month over the last
six months of 1991, Estimates of the months of life lost to the cholera epidemic will be based
on these figures (see Table A.3.3).

Although the MOH collects information on the ages of the reported cholera cases, this is not
processed and published regularly. Data on age distribution are available for a limited number
of cases reported to hospitals in Lima and a small town north of Lima, and from a sample of
about 2,000 medical records of reported cases.®

No data were found on the age distribution of cholera-related deaths. Data on the age
distribution of hospitalized cases, more likely to represent the age distribution of deaths, have
been derived from confirmatory laboratory tests for cholera at different hospitals in Lima and
Chancay. Most of these samples were taken during single weeks, in the months of February
(Hospital Almenara) and May among people seeking attention at these hospitals, and are not
intended to be representative of reported or hospitalized cases. The samples identify the
proportion of cases that tested positive for vibrio cholera.

5 These records are from hospitals, health centers, clinics, and health posts from January to June 1991 (Petrera, M.
[1992)).
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Figure 3
Cholera-Related Deaths, 1991

The age distribution derived from these data reflects the nature of the reporting institutions.
Two of the institutions, specializing in maternal and child care, reported that more than 45
percent of the positive cases were children under five years of age. In a general hospital, the
proportion of children was less than 20 percent. While a breakdown by specific age groups
was not possible, the adult population represented more than 50 percent of the total tested

cases.
Looking at the experience in another cou:ntry, a major hospital in Guayaquil, Ecuador,

reported that a total of 1037 hospitalized cases occurring between March and June 1991, 90
percent were older than 15 years and 58 percent were between 15 and 45 years. Hospitalized

cases of infants represented less than 1 percent of the total.®

Table 5 summarizes available data on the age distribution of reported and hospitalized cases.
Approximately 60 percent of reported cases were from the working age population, between

¢ Data are from the Hospital of Infectology of Guayaquil, Ecuador's largest urban area (Fernandez, T. [1991], p. 9).
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Table 5
Age Distribution of Reported and Hospitalized Cases

Seveyity of Age [Otod] | (5to 14] | [15 to 54] | [> than 54]
Cases | Groups (E.A.P}' Estimated Estimated Total
Average Total Days Person-Year
C°_":‘p°' == 16.2 Days Disability Equivalent
sition (%) 10.7 11.9 61.2 Disability 1991 Losses?
(%) Total (pef CaSE)
Cases
Total Cases 415,973 | 44,509 49,501 254,575 67,388 601,562 2,005
{to March
1992)
Severity 100.0
Compositiin:
| Ambulatary 62.0 | 257,903 | 27,596 30,690 157,837 41,780 1 157,837 526
38.0 158,070 16,913 18,810 96,739 25,607 443,725 1,479
R:‘ Hospitalizfrtions
I Standard IV 33.2 | 141,015 | 15,089 16,781 86,301 22,844 4 345,204 1,151
ARP 4.1 17,055 1,825 2,030 10,438 2,763 7 73,063 244
Complications
ARI & 1.0 4,160 445 495 2,546 674 10 25,458 85
Hemodialysis
Deaths 0.9 3,751 401 446 2,296 608

' E.A.P : Econpbmic Active Population
2 A total of 28 working days per month has been used for the estimations.
3 Acute respirstory infections (ARI)

Note that these numbers differ slightly from the breakdown in Table 3 due to rounding assumptions allocating cases between ambulatory and

hospitalized.
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Figure 4
Age Distribution of Reported Cholera Cases

15 and 54 years of age, 22 percent were less than 15 years of age, and the rest over 54 years
of age. A reliable estimation of the short- and long-term economic losses due to premature
death will require a better knowledge of the age distribution of hospitalized cases and deaths

(see Figure 4).

2.3 Under-reporting

The under-reporting by the national health surveillance system is high. Under-reporting of
morbidity is said to be even higher than the under-reporting of mortality. A 1985-86 survey
on health service utilization pattems found that while 43 percent of the population showed

of during the 28 daue nriar ta the interview onle
40 percent sought medical attention. Of those seeking medical attention, only 47 percent went
to a public health institution—27 percent to a hospital and 20 percent to a health post or
community health center. Approximately 27 percent went to a private clinic or medical office.

13




The rest went to the local pharmacy (10 percent), a health practitioner, a curandero
(traditional healer), or a midwife, or were treated by a relative at home.

Since the national health surveillance system in Peru, as in most of the countries of the LAC
region, captures information mainly on those seeking attention at public health facilities, the
above illness and utilization patterns suggest that under-reporting may be extensive. Most
diseases treated by private clinics, private physicians, and private medical offices go unreported
and there are no mechanisms for reporting by informal sector health practitioners. In addition,
During the 1980s, it was estimated that only 50 percent of actual deaths were reported.’

Utilization pattermns suggest that a larger number of first outpatient consultations are with private
providers. In Castilla and Piura, two cities in the north of Peru, 32 percent of 426 families
recently interviewed said that they had a cholera-like case of diarrthea. Only 45 percent of
them sought attention at a health service institution. A similar study in Belen, a remote city
in the Amazon region, found that while 26 percent of the families had a severe case of
diarrhea, only 20 percent received attention at a health service institution.?

Data on morbidity from water-related diseases transmitted by fecal-oral contamination show
that typhoid, dysentery, hepatitis, and salmonellosis have become endemic, and gastroenteritis
and diarrheal diseases have become epidemic. (Table 6).

The upward trend in the reported incidence of diarrheal diseases may be explained by
improvements in the surveillance system, by the increased utilization of public health services
by low-income groups, and by a sharp increase in poverty and the population without access
to basic water and sanitation services. The deterioration of sanitary conditions in urban slums
could be a major factor explaining this trend. From 1985 to 1988, the total population without
access to safe water increased from 9.3 to 9.5 million, and those without access to a sewage
system, from 10.3 to 11.7 million. About half of those without access to basic sanitary services
live in urban areas.®

7 See PAHO (1990} p. 242.
* Results from these two studies are reported in Petrera, M. (1991) p. 2.

? Data reported in Elmore, E. (1991), Tables 5 and 7.
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i Table 6
Morbidity Rate of Diseases Transmitted by
Fecal-Oral Contamination (per 10,000 Inhabitants)

Diseass 1971 1980 1989
Gastroenteritis and Diarrhea 13.6 35.4 127.9
Typhoid and Paratyphoid 6.5 1.7 7.5
Bacillary Dysentery 4.3 3.6 2.0
Hepatitis 3.3 3.5 a-
Salmonellosis 2.7 4.0 D

|
il ow

Source: INE (1988) Compendio Estadistico; reported in Elmore (1991), p. 11.
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Chapter 3

ESTIMATING THE ECONOMIC IMPACT OF CHOLERA IN PERU: COST
OF ILLNESS ESTIMATES AND ECONOMIC IMPACT

3.1 Existing Estimates of the Economic Impact of Cholera in Peru

Several estimates of the economic impact of the cholera epidemic have been made, most of
them related to export losses. Peru’s estimated gross domestic product (GDP) for 1991 was
US $49.2 billion. Annual exports in 1989 and 1990 were US $3.2 and US $3.4 billion,
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premature deaths among the working age population (COI indirect costs) are included (see
Table 7).

The estimates in Table 7 are based on different assumptions about the activities or sector that
wouid be affected by the epidemic. Very few of the estimates are backed by a clear definition
of the methodology or estimation procedures used to derive them. The most comprehensive
estimate are those of Petrera (1992).

3.2 Cost of Illaess Estimates: Direct and Indirect Costs of Cholera

3.2.1 The Direct Costs

The direct costs of illness are those costs incurred to treat the disease. They include the
physician, hospital, or drug costs in the formal medical care system for treating the disease.
They also include the costs of community outreach, of community education programs specific
to the disease, and of preventive prophylaxis administered to the contacts of sufferers. Finally,
the direct cost of treatment includes production foregone by friends or relatives of the patients
in order to care for them at home. Other direct costs such as transportation to health care
providers, moving expenses, household costs to accommodate the needs of the affected
person, and vocational, social and family counseling services are beyond the scope of this
study.

Drugs and Medical Supplies

Direct cost estimates presented in this section are based on incidence rates and utilization
pattems presented in Section 3 and treatment protocols defined by the Ministry of Health
(MOH) (see MINSA 1991, ESL/February 1991). The treatment protocols specify the drugs
and medical supplies required to treat moderate and severe cases of cholera in children and
adults. Early estimates of the cost of treatment priced intravenous fluids at US $4.6 per
case.'? This estimate, reported by Tullock J. (1991), was derived from the current market
price of US $5.7 million for the total IV units used to treat 126,000 patients. Approximately
50 percent of these supplies came from foreign donors. The total value of other drugs and
supplies amounted to US $6.25 million, of which US $3.4 million came from donors.

Unit costs of medicines and medical supplies for this study have been estimated using the
treatment protocols recommended by the Ministry of Health (MINSA 1991,
ESL./February 1991), which are similar to those recommended by PAHO and WHO. It is
assumed that these standard treatments were used for all reported cholera cases, regardless
of who provided medical attention.

12 A total of 108,000 tetracycline courses and 2.5 million liters of ORS were also provided by donors.
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Table 7

Estimates of the Economic Impact of Cholera

LRI I P N T

Institution/ Date of  |Est.(millions
l[Researcher ‘;stimate of $US) Type of Losses “
DEX' Feb. 19 400 | Exports of food products "

SNP? Feb. 25 ,350 | Exports of fish and other seafood products

ccL? Mar. 4 1,000 | Export restrictions

Office of Pres.* Mar. 15 1,000 | Total economic losses due to cholera

MOH Apr. 16 1,060 | Exports, tourism, and domestic production (US $60 million)

MOEF® Apr. 424 | Exports (US $144 to 244 million) and tourism (US $30 million per
month) during the first six months of the epidemic

Petrera INov. 30 268 | Direct, indirect, and losses in exports, tourism and domestic
production

Petrera Feb. 1992 Total losses, including future losses from linked industries

233 | Total 1991 direct and direct net losses

Source: Elaborated from Reyna, C. and Zapata, A. (1991), Petrera, M. (1991) Table 7; Petrera, M. (1992) pp. 53-56; Ministry of
Health (1991), MEF {1991).

' Estimates reported by Hugo Zapata from the Association of Exporters (ADEX) and estimates presented by M. Vega Alvear. No
methodology available.

@ & W N

Sociediad Nacional de Pesqueria-SNP (National Fisheries Society), estimates presented by Arturo Madueno, President of SNP.
Estimates presented by Juan Alvaro Lira, President of the Chamber of Commerce of Lima {Camera de Comercio de Lima-CCL)
Estimates reported by the head of the Cabinet of Ministries, Office of the Presidency, Government of Peru, Carlos Torres Lara.
Ministry of Economics and Finance {MOEF, Government of Peru, preliminary estimates of the economic impact of cholera.
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The three inputs included in estimates of the costs of drugs and medical supplies are:
venoclysis kits, including needles and “alitas,” disposable syringes, and nasogastric tubes for
children and adults with severe vomiting. Two alternative solutions, electrolytic and Ringer’s
lactate, were considered. Costs of oral rehydration salts for severe and moderate cases, and
tetracycline, doxycycline, or furazolidone for severe cases, both adults and children, were also
estimated (see Table A.4.1) Estimated costs of the treatment for the adults are sumrmarized
in Table 8. Since institutions can buy medical supplies and medicines at discounted grices, the
cost of treatment at public health facilities would be lower than what is shown in Table 4.2.
Given the heterogeneity of the Peruvian health system, there are larger variations in the prices
charged by pharmacies in Lima.!3 To illustrate the large variations in cost that can result from
using different sets of prices overall estimates using the prices of the same inputs in Ecuador
and the UNIPAC costs of ORS are presented in the statistical annex.

Table 8
Unitary Costs of Medicines and Medical Supplies
for Treatment of Cholera Cases (in Millions of US Dollars)

Adults Children

Moderate Severg Moderate] Severe

Medical Supplies Materials

Equipment 5.37 5.37
Solution 6.36 2.5
ORS 7.5 7.5 7.5 7.5
Antibiotics 8.76 0.14

27.99 7.5| 15.51

22.5

Source: See Table A.4.2.

' Standard treatment using market (pharmacy) prices.
2 Cases that require the use of nasogastric tubes.

The prices of medical supplies and medicines in Peru were used in a model to estimate the
total cost of treatment, assuming the standard treatmant protocols were applied to all reported
cholera cases.!* The model employs basic epidemiological data (population, and cholera
attack and hospitalization rates) and the unit costs of the inputs required for the treatment of

RN r!-l|-v|l|'r~l

1 11 1 | o e ‘ \ L

I

13 Margarita Petrera of the Catholic University of Peru, kindly helped in the gathering of data on the prices of medical N

drugs supplies, and hosplital costs use for the estimates of this section.

14 The model was developed by Santichi (1991) for the Pan American Health Organization to estimate the cost of
national cholera control and prevention programs.

20



ambulatory and hospitalized cases, and includes a provision of 20 percent for inventories and
30 percent to cover losses and expirations (see notes to Table A.4.5 in the annex}. The
resulting estimates are presented in Table 9. Note that this protocol assumes that for each
cholera case there will be 10 ORS packets for that person and another 10 packets for
community distribution. [The inventory and loss adjustments are then added to those totals.]

wdow L ety

T I N

Similarly, the dosage of tetracycline is a total of 12 tablets of 500 mg. each, and the treatment

of 5 contacts per patient is assumed.

Table 9

Estimated Direct Costs of Cholera Cases:

Medical Supplies and Medicines, 1991 and 1992
(in Millions of U.S. Dollars)

Source: See Annex Table A.4.a

The estimated cost of medical supplies and me-licines used from the outbreak of the epidemic

to March 1992 is US $44.9 million.

e —
1991 1992 1991-1992
Jan-Dec Jan-Mar Jan-Ma
No. Cases 322,562 93,411 415,973
Hospitalization Rates 0.37 0.45 0.39
Venoclysis Kits 0.70 0.20 0.90
Ringer’s Lactate 1.10 0.40 1.50
ORS Packets 7.30 2.10 9.40
etracycline 25.40 7.40 32.80
otal Cost of Medical Supplies 34.50 10.10 44.60

The results are highly sensitive to the price of antibiotics, which account for nearly three-
fourths of the total costs. Also, the number of secondary contacts and community distribution
is the idealized mix and was probably not achieved in Peru. Clearly, a Phase II study will have
to determine the extent of treatment this group received. Also, an estimate of all medicines
and medical supplies used should be possible with local data.

Cost of Outpatient Consultation, Hospitalizations and Medical Personnel (labor)

The other items included in estimating the direct cost of the epidemic are the costs of
outpatient treatment at public and private clinics, and of hospitalization at health facilities of
the Peruvian Institute of Social Security (IPSS) and at private clinics. This information,

. toggthgx with the averaae cost of medical eiinnlise and modicinge has boon veed to agtimate o

the costs of treating cholera cases by degree of severity. Table 10 summarizes the prices and
costs of treatment by type of health service provider.
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Table 10
Prices and Costs of Treatment of Cholera Cases, 1991
(in U.S. Dollars)

I] Public Health Facilities' Private Providers? ,I
Low High Low High“
mbulatory ||
Consultation 3.0 10.0 10.0° 25.0° ||
Drugs (ORS) 8.2 8.2 7.5° 7.5%|
Total Cost 11.2 18.2 17.5 32.5
Hospitalization
Cost/day 38.0 54.0 20.0 88.5
No. of Days 4.0 4.0 4.0 4.0
Drugs, medical® (28.0) {28.0) 28.0 28.0|
_§upplies & Labor* 84.0 84.0 30.0 75.0 |
Jota| CosL 236.0 300.0 138.0 457.0 |

Source: See Table A.4.6

1 Cost estimates at polyclinics and hospitals levels | and li of the Peruvian Institute of Social
Security {IPSS).

Cost per day of hospitalization in April, 1992 at private clinics in Lima.

Cost of drugs and medical supplies are taken from Table A.4.2.

Labor costs for private hospitals are based on three consultations per cholera episode.
Costs of outpatient consultation at medical offices in metropolitan Lima.

ORS costs for out-patient consultation from Table A.4.2

a o e U N

The estimates in Table 10 are based on informal investigations. There is no indication of how
the cost studies of the IPSS were conducted nor of the statistical significance of the prices of
inputs and hospital costs that were used. This cost component must be refined if a more
reliable estimate of the economic impact of cholera is to be developed. Also, a breakdown of
costs according to health service utilization pattems is needed. Empirical studies of the direct
cost of treatment in endemic areas suggest that the cost of fluids is only a small component.
A 1973 study of Calcutta estimated that fluids represented about 30 percent of the cost of
treatment. Hospitalization, physicians, nurses, and auxiliary personnel accounted for the
balance. The cost structure from these assumptions is 60 percent for hospital stay and 20
percent for drugs and medical supplies and labor, respectively (Verma 1975).®

Since the disease affects mainly the poor, who do not have access to the social security system
or expensive private clinics, the low estimate of the costs in Table 11 has been used as the cost
of hospitalization. Also, the average cost of treatment at public institutions has been assumed

to be between the low costs at public and private institutions, respectively, that is, US $11 for

15 The following cost structure waz estimated by Grundy and Reinke (1973); reported in Verma O.P. (1975) p. 60
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ambulatory care and US $150 for hospitalization.!® These estimates are lower than the
estimates of US $18 for ambulatory treatment and US $167 for hospitalized cases reported
by the MOH (PAHO 199id). It is important to be conservative in estimating hospital and clinic
costs since there is a fixed cost element and the costs we wish to measure are the additional
costs generated by the cholera epidemic rather than the average charges that might be incurred
or even overhead costs allocated.

Table 11
Average Cost of Treatment of Cholera Cases
by Degree of Severity (in U.S. Dollars)

e e
Severity of Cases Estimated Cost per Case (U.S. $)
Distribution of Cases by eport
Degree of Severity (%) Estimatas’
otal Estimated Ave. Cost 100.0 84.0
verage cost of:
Ambulatory care 62.0 11.2
Hospitalizations 38.0 202.9
Standard IV (33.9) 150.0
ARI complications (4.1) 450.0
ARl & hemodialysis {1.0) 779.0
e e e —_

' Derived from astimates presented in Table 10.
2 Implied MOH astimates from reported costs of hospitalization and ambulatory care.

Total medicines and medical supplies are estimated in Table 9 at $44.6 million. More than
two-thirds of those costs are to cover community distribution of oral rehydration salts treatment
of contacts with tetracycline and to account for inventories, losses, and expirations that are not
included in the estimate of direct costs of the cholera epidemic (see Table 12).

Accordingly, even though the $44.6 million figure appears inflated, it would appear to be
reasonable to add $12 million to the $25 million estimate of Direct Costs in hospitals and
clinics [as discussed above this needs verification].

RSl LI Y.

16 These estimatos assume a US £3 cost amhulatans sonsubation (osimated for polyclinics of the IPSS) & $3.18

L4

for drugs and medical supplies. Hospital cost estimates assume an average of 3 days of hospitalization (at US $30 per day)
US $28 for drugs and medical supplies, and US $30 services of medical personnel (US $148).
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Table 12
Direct Costs of the Cholera Epidemic: Hospitals and Clinics
(in Millions of U.S. Dollars)

“—De‘gree of Severity Total COIl Direct Cost
Jan-Dec 1991 Jan-Mar 1992 Jan 1991-
Mar 1992
[Ambulatory care 2.2 0.6 2.9
Hospitalization 24.9 7.2 32.1
Standard IV 16.4 4.7 21.2
ARI! Complications 6.0 1.7 7.7
ARI! & Hemodialysis 2.5 0.7 3.2
Total Direct Cost 27.1 7.8 35.0

Source: See Annex, Table A.4.7.

Cost of Additional Community Qutreach and Community Education

The government of Peru inaugurated a major health education campaign with active
community participation (PAHO 1991/1). The cost of this campaign is not known but it
should be factored into estimates of the cost of cholera. It would be surprising if the cost of this
campaign and the labor costs of the delivery of oral rehydration salts and treatment of contacts
with a course of tetracycline was less than $5 million. (There is no objective basis for this
estimate. It obviously would have to be verified in Phase II or through further research).

Cost of Direct Treatment in the Home

For a disease such as cholera the care of even the ambulatory cases may require some help
by friends or relatives in the home in obtaining and administering medication, in caring for the
person, or in transporting them to the hospital. A conservative estimate would be that on
average for each case a day’s work at the minimum daily wage of approximately $3.00 was
sacrificed by a care giver. In March 1991, the minimum monthly wage was $69.10, which was
40.5 percent of the minimum wage in 1988. (EIU, 1992). With a total of 415,973 cases this
would yield an estimate of $1.25 million in direct care costs in households.
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Total Direct Costs

Total direct costs are summarized in Table 13.

Table 13
Total Direct Costs of the Cholera Epidemic in Peru,
January 1991-March 1992 (in Millions of U.S. Dollars)

"Category 1991 1992
Costs incurred in hospitals & clinics 27.1) 7.8
Costs of medications outside hospitals & clinics 9.3]| 2.7
Costs of public education and community outreach 3.9]1 11
Direct costs of treatment in the home 0.9} 03

otal 41.2]111.9

It can be seen that total direct costs are estimated at $53.1 million. If the MOH estimates for
ambulatory care (US $18) and hospitalization (US $1167) are used, the figure would be $57.3

million.

3.2.2 Indirect Cost Estimates

Two components in estimating the indirect cost of the disease are the total number of days of
disability because of morbidity, and the number of years of productive life lost due to
premature death during the period being examined. This data, in combination with labor force
participation and eaming assumptions, permits the estimation of losses to GNP due to the
morbidity and mortality under examination.

Morbidity Losses

Table 14 summarizes the estimated lost days of work due to illness at 446,480 in 1991 and
144,281 in 1992,

25

HT

[ ¥



!

Table 14

Distribution of Economically Active Population by Treatment Status
and Estimated Days of Disability, 1991 and January-March 1992

Severity of Cases Total Cases Age 15-54 Estimated Total Days of
Average Disability
Days of
1991 Jan-March Disability 1991 | Jan-Mar
1992 per case 1992
otal 197,408 57,167 446,480(144,281
Ambulatory 124,260 31,583 1]124,260| 31,583
Hospitalizations 73,148 25,684
Standard 1V 65,248 22,821 41260,992| 91,284
ARI complications 5,924 2,072 71 41,468} 14,504
ARI & hemodialysis 1,976 691 10| 19,760 6,910

Source: Tables 3 and 5

This table does not take into account the fact that a number of hospitalized patients might be
laid up at home significantly longer or that their ability to work for a longer period might be
attenuated by the disease. Clearly, although cholera itself is a short-term affliction, the
complications can be severe and in an already weakened population there may be some
reasonable long term disability. These are questions for a Phase II study. It should be noted
that no days of disability are computed for the population below 15 or above 54 years of age.
Quite clearly, there are persons in both age groups who are economically active, which makes
the estimated days of disability further conservative.

Valuing lost income for days of disability is a tenuous exercise in the best of circumstances; in
an economy such as Peru’s in the early 1990's it is especially difficult. Peru during the last ten
years has suffered from deteriorating economic conditions, including rapid inflation and
declining gross domestic product (EIU, 1992). It is estimated that two percent of the
population receives 18 percent of national income while 60.3 percent receives only 23.8
percent. PAHO estimates that approximately 60 percent of workers are employed in the
‘nformal sector outside the control of state standards and regulations. This includes street
peddlers, some fishermen, small farmers, and others (PAHO 1991/1). If household workers
are included, the number working in the informal sector increases even more. Consensus is
that in constant 1988 dollars, per capita income has remained in the $1,000-$1,200 range or
has declined (IDB 1991). In fact, due to inflation, the minimum monthly wage has declined.

It should be noted that illegal work, work outside the formal sector, and household work may
no.t.w _ 3 b 4 hnlv.; Y S SRRy g Gfﬂ\'“af!&._.. PRPRL.T O 9..-‘_‘-. '._.l-..l, %y .'ED.-!A!-.-’
household work is not included although estimates of its value must be made in cost of illness

computations.
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Labor force participation rates are estimated variously. For persons who only miss a day of
work they can probably adjust but they do have a small loss. Similarly, there can be some
adjustment inside the household if the homemaker is sick for a day or two. At the same time,
when an epidemic hits a community whole work establishments can be idled if a significant
number of workers are sick. For estimating morbidity costs we assume that the economically
active population, 62 percent of the population, accounts for all labor income and that labor
income is 60 percent of per capita income. In addition, we assume that including household
workers would increase labor income in the economically active population by 25 percent if
their work were included. Assuming a 300 day per year work year:

Per Capita Labor Income Per Capita Labor Income  Adjusted for
Income & Per Capita Economically Active Household Work

Population
$1200 X.6= $720 $720 /.62 = $1161 $1161 x 1.25= $1451

The resulting estimate of $1,451 per year yields a daily wage of $4.84. This wage may seem
low, but in light of economic trends and the disproportionate numbers of the poor who were
afflicted with cholera, it is important not to overestimate income loss. Table 15 shows
estimated income lost due to morbidity from cholera in Peru in 1991 and from January to

March 1992.

Table 15
Estimated Income Lost Due to Morbidity from Cholera,
1991 and January-March 1992 (in U.S. Dollars)

1991] Jan-March '92

Total

otal $2,160,962 $698,319 $2,859,281
Ambulatory 601,418 152,862 $754,280
Standard IV 1,263,201 441,814 $1,705,015
ARI complications 200,705 70,199 $270,904
ARI and hemodialysis 95,638 33,444 $129,082

e ———— e ——— e ———gp——— e ————e———————————ee

Mortality Costs

Mortality costs of an illness are commonly calculated by taking the discounted lifetime eamings
that those who died of the illness during the year in question would have eamned ff their life
expectancy, average earnings, and labor force participation rate had been that of the average
perSon of their age, race and sex. Given the state of the data available for Peru we will make
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some simplifying assumptions. We assume, as above, that the population over 55 in 1991 is
not economically active. We further assume that the economically active population (15-54
years) had an average age of death of 36 years and that the average person would have had
an average loss of productive life of 24 years from the end of 1991. For 1991, since most of
the deaths took place early in the year, the average loss of productive life due to premature
deaths in 1991 is estimated at 200 days. Similarly, for those who died in 1992, it is assumed
that they would have had 280 days of productive economic life in 1992,

For those dying below the age of 15 it is assumed that for those who died between the ages
of 0 and 4 that they died at an average age of 2 and that they would have had 13 years of
no productivity and then could be anticipated to have had 40 years of productive life. For
those between 5 and 14 at death it is assumed that they had an average age of 10 at death
and that they would have had 43 years of productive life after reaching age 15. It is assumed
that the youngest age group would have had a lower average work life since in Peru the death
rates for causes other than cholera is quite high and rather more of this group could have been
expected to die of other causes than the older age groups before the age of 15. This is
especially true since persons dying of cholera can be expected to be at high risk of other
diseases spread by fecal-oral contamination (Table 6).

Given these assumptions the discounted mortality costs due to cholera for persons dying of
cholera in 1991 were $82,744,334, while for those dying in the first three months of 1992,
the present value of potential lost lifetime production was $11,176,647 (Table 16). These
estimates were made on the assumption that the average loss in 1991 or 1992 for persons
between 15 and 55 was $1,451 per year. Furthermore, it is assumed that the appropriate net
discount rate to use is 2 percent. This is the difference between a discount rate of about 4
percent and projected productivity increases of 2 percent annually. Several points should be
made. This lost income goes nearly to the middle of the 21st century and as projections go
so far into the future it becomes enormously difficult to make reliable estimates. Similarly,
these calculations make no adjustment for the net consumption of the person whose income
is foregone. It is likely that many of these lost workers would have consumed a substantial
portion of their production. If maximizing GNP is our goal that is not significant. If our concern
is with the rest of the society then perhaps we are overestimating the lost income due to
cholera in this analysis.



Table 16

Present Value of Mortality Costs of the Cholera Epidemic,*
1991 and January-March 1992 (in U.S. Dollars)

Deaths, ages 15-54

Income lost, 1991 (valued in 1992)
Income lost, 1992

Annual loss 1992-2015

Annual loss 1993-2016

Present value of a 24-year income
stream (discounted at 2%)

Total

lIDeaths, Ages 0-4

Present value of 40 years of
income (discounted at 2% and then
discounted back 13 more years)

Deaths, Ages 5-14
Value of 43 years of income
(discounted back 5 additional years)

“Grand Total $82,744,334
.

———————— e ]
1991 Jan-March Total
1992
2,026 270 2,296
$2,039,615
$365,904
$2,939,726
$391,770
$55,601,684 $7,409,898
$57,641,299 $7,775,802 $65,417,101
354 47 401
$10,862,047 $1,442,136 $12,304,183
394 52 446
$14,240,988 $1,958,709 $16,199,697
$11,176,647 $93,920,981

*Assumes 1991 income of $1,451 per year or $4.84 per day (see above).

As can be seen in Table 17, total illness costs for 1991 and the first three months of 1992
amounted to $149.666 millicn with indirect costs almost double direct treatment costs.
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Table 17
Direct and Indirect Costs of the Cholera Epidemic in Peru,
1991 and January-March 1992 (in Millions of U.S. Dollars)

1991 Jan-Maf] Totall
1992
Morbidity costs $2.000 $0.646 $2.646
Mortality costs $82.744 $11.176 $93.920
otal indirect costs $84.744 $11.822 $96.566
Direct costs $41.200 $11.900 $53.100
otal iliness costs $125.944 $23.722 $149.666

Source: Tables 13,15, and 16

3.3 Tourism and Other Economic Activities

3.3.1 The Impact on Exports and Tourism
Exports

The impact on export eamnings was one of the major concems at the outbreak of the epidemic.
Initial estimates were that close to U.S. $1.0 billion of the US $3.2 billion eamed from exports
would be lost because of import restrictions imposed by Peru’s main trading partners. By April
these estimates were reduced to U.S. $240 million. The latest estimates of total export losses
for 1991 are now only US $12.9 million. Similarly, losses in eamings from tourism initially
estimated at around US $180 million have been reduced to US $84.4 million.*’

Fish meal, canned and frozen fish, fruits, nuts, and fresh vegetables were the main products
initially thought to be at high risk for cholera contamination. The main markets for these
products are the United States, the EEC countries, and China. Data on actual exports of these
products suggest that initial concems were exaggerated. Import restrictions, when imposed,
were not maintained for long.

In the case of the United States, an import alert issued by the Food and Drug Administration
(FDA) on February 15, 1991, called for intensified testing of seafood and water-processed

17 The total direct and indirect costs of the cholera epidemic from reduced exports and tourism are estimated at US $27.7
million and US $147.1 million, respectively (see Petrera, (1992) Table No. 37)

30

[ 18" |
R~



oyl

produce for vibrio cholera.!® In the middle of March, an FDA team was sent to Peru to assist
CERPER, the export certification agency, in assessing the control over potential contamination
of fish products and produce exported to the United States. It was found that most plants had
adequate quality control procedures, facilities, equipment, and personnel. No contamination
by vibrio cholera was found at any of the processing plants visited.!* As of April 1992, no
contamination by V. cholera has been found in products imported into the United States and
no import bans have been imposed.

On February 11, 1991 a ban on imports of Peruvian food products was imposed by the EEC
countries. On February 14, France lifted restrictions on imports of fish meal and canned fish
products but maintained restrictions on frozen fish. On March 19, the EEC agreed to ban only
those imports without an official certificate of quality and sanitary standards issued by CERPER
or Peru’s Ministry of Health. Products excluded from the ban were processed fish and seafood
products, fruits, and fresh vegetables. The ban on unproczssed sea shells and fresh fish
continues.

On February 26, a meeting of representatives of the Ministries of Health of the Andean
countries (Ecuador, Chile, Bolivia, Colombia, Venezuela, and Peru) agreed not to restrict
tourism and imports of fish, seafood, and agricultural and agro industrial products unless there
was proven evidence of contamination. Only a ban on fresh, unprocessed seafood products
was adopted.?® Restrictions on exports of products among Andean counties were lifted on
March 21 (table 18).

Table 18 shows that Peruvian exports of fish meal, the main item in the list of products with
risk of contamination, increased substantially between 1990 and 1991, proving that initial
concemns about the impact of cholera were excessive. The only export losses of any magnitude
were perishable products in transit during the first weeks after the outbreak of the epidemic.
These losses were estimated at US $8.1 million. The initial estimate of US $4.6 million was
attributed to a decline in the international prices of Peruvian exports.

18 Import Alert # 99.07 issued by the FDA on information provided by the Center for Disease Control (CDC) and the

Peruvian Embassy called for 100 percent sampling of seafood and water processed produce imported from Peru. From

Zuazua, L. and DepPaolo, A. (1991).

19 Because of the high temperatures involved in processing fish meal and canned goods, these products were excluded

from the list of cholera risk products. The FDA mission concentrated on inspecting the fruit and vegetable processing plants
(4), seafood processing plants (6), and a shrimp hatchery and one shrimp farm. They also assessed two of the CERPER
quality control laboratories and recommended improvements in CERPER quality control laboratories and recommended

improvements in CERPER testing capabilities [See Zuazua, L. and DePaolo, A. (1991)].

2 Despite this agreement a short-lived ban on tourism and imports of Peruvian products was imposed by Ecuador when
the first case of cholera occurred in that country (February 28, 1991).
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Table 18 shows that in 1991 there was a significant increase in the price of fish meal
exports.?! The fish catch between the months of January and March of 1990 and 1991
declined by 6 percent. But this is explained by enforcement of stricter controls on anchovy
fishing. The catch of sardines for fish meal increased substantiaily (IEU 1992).

Table 18
Total Exports, Fishmeal End Product Exports, and Tourism, 1988-1991
|| 1988| 1989] 1990 1991
otal Exports 2701| 3488| 3276 (a) 2481
(millions of US$)
||Fishmea| End Products 357.2| 409.7] 2340 482
Prices (Index 1980 =100) 192 163] 135 174
% of Total Exports 13.2 11.7] 10.3
(Tourism 448 382| 275 197
% of Exports 16.6 10.9 8.4
# of Visitors (000) 355.9 I
Average Expenditure 1261
per visitor (US$)
(IFishmeal Exports (TM) 116
UK. 2465 3108
Germ. 101.9 36.6I
[Tropical Fruits and Citrus i
Germ. 1.2 1.5 (b) 1“

Sources: IMF (1992b); EIU (1992, 1992Q); IMF (1992a); Petrera (1992)
Tourism

The losses from tourism were estimated at U.S. $40 million per month,? and for 1991 at
U.S. $180 million. Preliminary estimates to the end of 1991 suggest that overall tourism
eamings may have declined by U.S. $77 million, or 28 percent. This decline could be
attributed to several factors: an increase in terrorist activities, reduced tourist travel because
of economic conditions in the more developed countries, a deterioration in the tourism
infrastructure, extreme overvaluation of the domestic currency that has made Peru one of the
most expensive countries of the region, and the cholera epidemic. In addition to these factors,

2 Estimates of export losses were made by the Peruvian Association of Exporters (ADEX). Total losses amounted to
US $12.9 million. Other losses not included are the additional costs of quality certificates estimated US $1.1 million
(reported in Petrera, M. (1992) table 17). These certificates may help boost the demand for some exports.

22 Cusco, Peru's main tourist center, was one of the last areas affected by the cholera epidemic. The first case was
reported in April 1991, Weather conditions and a decline in the flow of tourists even before the first reported case may
explain the late arrival of the disease.
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the relatively rapid development of competing tourist centers in other countries of the region
could explain the sharp decline of the tourism industry in the last few years.

Considering all these factors and the seasonal nature of the tourist industry, with peaks in the
months of December-January and June-September, it is likeiy that the impact of the cholera
epidemic has been marginal, It is assumed that no more than 20 percent of the decline in
foreign exchange eamings, or US $15.4 miillion, can be attributed to the cholera epidemic.
Terrorist activities, together with the decline in the competitiveness of the Peruvian tourist
industry, seem to be the main factors explaining the overall declining trend observed since
1988. However, a more detailed analysis of these losses is necessary.

The estimate of US $15.4 million is lower than the estimate of U.S. $84.8 million derived
from the assumption that close to 80 percent of the decline in foreign exchange eaming can
be attributed to the cholera epidemic (see Petrera, M. (1992)).

3.3.2 The Impact of Cholera on Domestic Production of Fish,
Seafood, and Fresh Produce

Early in February 1991, two weeks after the outbreak of the epidemic, the MOH issued a
waming about the risk of cholera from consuming fresh fruits, seafood, and uncooked fish
(ceviche). At the same time, the mayor of Lima announced a ban on the sale of food by street
vendors. On March 17, the Ministry of Fisheries declared that thousands of fisherman had lost
their jobs because of the drastic reduction in the consumption of fresh fish.?

Contaminated seafood and raw vegetables irrigated with untreated sewage water from
metropolitan areas were identified as the main sources of cholera. Waming against consuming
these had a noticeable impact on demand during the first eight months of the epidemic. The
production and prices of these products dropped, adversely affecting the incomes of small
farmers and artisan fishermen, the main suppliers of these products. Unemployment among
fishermen increased substantially during the months of February and March 1991, and
intermediaries like the owners of seafood restaurants and street vendors also suffered.

The lack of recent data precludes reliable estimates of the impact of cholera on the domestic
market for fresh fish, fresh produce, and food service activities. The only available estimates
are a loss of US $17.8 million for fresh fish and US $9.1 million for sales of food by street
vendors.?* The first estimate was based on an estimated decline in consumption of 33.6
percent reported by the Ministry of Fisheries, which seems out of line with a decline of only
6 percent in the fish catch during the first six months of 1991. The methodology used to
derive the reported losses of street vendors also needs to be examined. In a sense these

23 At the same time, it was announced that the production of fish meal hwd increased due to an increase in the demand

from China and Italy. This is consistent with our estimates that the impact of cholera on exports of fishmeal has not been

aicnifinand
wm

4 Estimates developed by Petrera, M. {1992) p. 27-30.
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estimates stand in for other losses due to reductions in consumption, possible increases in the
price of other goods, and lost income. Counting all of these things can lead to double
counting, and reliable data are not available to begin to disentangle these issues. Although
thesz estimates may be exaggerated, they will be used in estimating the overall impact of the
cholera epidemic.

3.4 The Overall Estimate of the Economic Impact of the Cholera
Epidemic

The preliminary estimates of the overall economic impact of the cholera epidemic developed
in this paper suggest that early estimates (presented in Table 7) have inflated losses. The total
economic impact for 1991 (excluding the present value of mortality costs) amounts to $93.6
million, while i#f montality costs are included it increases to $176.9 million. For the first three
months of 1992 the direct and indirect costs of iliness due to the epidemic are estimated at
$23.7 million (the macroeconomic impzct was not calculated for the 3 months of 1992
because of the lack of data). Thus, the total impact for 1991 and 1992 is estimated at $200
million (see Table 19 below).

Table 19
Economic Impact of the Cholera Epidemic (in Millions of U.S. Dollars)

Morbidity
Mortality

acroeconomic Impact
Exports
Tourism
Domestic Production

Overall economic impact
(excluding mortality costs)

otal economic impact
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Chapter 4

CONCLUDING REMARKS

The objective of this paper has been to develop some iniiial estimates of the economic cost
of the cholera epidemic in Peru. The methodology has been to apply the cost of illness
methodology first developed by Rice in the 1960s, and then to apply it with the help of
techniques described by Paul and Mauskopf in 1991. To these cost of illness estimates, we
added some estimates of the direct impact on the economy of the cholera epidemic in 1991

and early 1992.

Although such estimates may legitimately be incorporated in the benefits that would potentially
be derived from water and sanitation projects, several issues should be raised explicitly:

® Most investment in ameliorating or treating disease is not undertaken for purely economic
investment or GNP enhancement purposes. Rather it is to lengthen life, extend hope, and
reduce pain and suffering. In addition to raising productivity, water and sanitation projects
can reduce painful disease and premature death—outputs with a value beyond increased

productivity.

® Direct costs look like hard savings, but to count them in full one has to believe that if
cholera had not come to Peru, for instance, that direct costs would have gone down by
the total cost of the epidemic that we projected—a strong assumption.

8 Other considerations include the difficulty in evaluating the impact of one of several shocks
on a country that has been in the process of disintegration. The political and economic
environment in which the cholera epidemic has played itself out have been so destabilized
that it is very difficult to evaluate its impacts by trying to hold everything else constant,

In conclusion, while cost of illness analysis may yield interesting and useful estimates, the real
strengths of the technique may be its ability to force an explicit examination of the underlying
epidemiological and economic processes. As such, cost of illness analysis should be a
technique used frequently in development economics and water and sanitation studies.

35



REFERENCES

Cuanto, S.A. (1991), “Peru yin Numeros 1991,” Cuanto S.A., Lima, Peru.

The Economist Intelligence Unit (EIU) (1991), “Peru: Country Profile: Annual Survey of
Political and Economic Background,” EIU. Great Britain.

.(1992Q1) “Peru, Bolivia: Country Report: Analysis of Economic and Political Trends
Every Quarter,” Number 1, EIU, Great Britain.

.{1992), “Peru Country Profile (1991-92): Annual Survey of Political and Economic
Background”, EIU, Great Britain.

Elmore, "..E. (September 1991), “La Epidemia del Colera en el Peru y Su Relacion con los
Probleinas de Salud Ambiental,” Consultant’s Report, Pan American Health Organization
(PAHV), Lima, Peru.

Femandez, T.E. (1991), “La Epidemia del Colera,” Documento Historico, Memorias del
Hospital de Infectologia,” Dr. Daniel Rodriguez Mariduena, Guayaquil University,
Guayaquil, Ecuador.

Glewwee, P. and Hall, G. (1990),“Poverty and Inequality During Adjustment: The Case of
Peru, 1985 tc 1990.” LSMS Working Paper No. 86, the World Bank, Washington, D.C.

Haratani, J. and Hemandez, D. (1991), Cholera in Peru: A Rapid Assessment of the
Country’s Water and Sanitation Infrastructure and Its Role in the Epidemic, Water and
Sanitation for Health Project (WASH) Field Report No. 33, Prepared for the USAID
Mission to Peru, Washington, D.C.

IBD (1991), “Social and Economic Progress in Latin America: Annual Repont,” Inter-American
Development Bank, Washington, D.C.

INE (April 1988), “Encuesta Nacional de Hogares sobre Medicion de Niveles de Vida, ENNIV
1985-1986: Analisis de Resultados,” Direccion Genderneral de Encuestas, Direccion
Gendemneral de Indicadores Economicos y Sociales, Instituto Nacional de Estadistica,
Lima, Peru.

International Monetary Fund (May 1992), International Financial Statistics, Volume XLV,
Number 5, IMF, Statistical Department,

Instituto Nacional de Salud (June 1991), Reunion Tecnica de la Red Metropolitana de
Laboratorios de Colera, Red Nacional Integrada y Regionalizada de Laboratorios de
Salud, Seie de Informes Tecnicos No. 2, Ministerio de Salud, Instituto Nacional de Salud,
Lima, Peru.

37



Khan, M.U,, et al. (1983), “The El Toro Cholera Epidemic in Dhaka in 1974 and 1975,”

Bulletin of the World Health Organization, Vol. 61(4) pp. 653-659, World Health
Organization, Genderneva.

MOH, (1991), “La Epidemia de Colera en el Peru: Situacion Actual, Tendencias y
Perspectivas,” Ministry of Health in Peru, Lima, Peru, April 16, 1991.

Mujica, O., et al June 1991, “Colera en la Selva Peruana: Factores de Riesgo y Proteccion,”
Revista Peruana de Epidemiologia, Volume 4, Number 2, pp. 62-69 in Scientific
Publication No. 524, PAHO, Washington, D.C., 1990.

PAHO, (December 1991 d), “International Conference, The Cholera Crisis: A Challenge for
Health and Development,” Organized by PAHO, Washington, D.C.

.(1991/1), “La Situacion de Colera en las Americas,” Boletin Epidemiologico, Vol. 12.
No. 1, PAHO, Washington, D.C.

.(1991/2), “La Situacion de Colera en las Americas: Actualizacion,” Boletin
Epidemiologico, Vol. 12, No. 2, PAHO, Washington, D.C.

.(1991/3), “Actualizacion: Situacion de Colera en las Americas,” Boletin
Epidemiologico, Vol 2, No.3, PAHO, Washington, D.C.

.(1991/4), “La situacion de Colera en las Americas: Una Actualizacion,” Boletin
Epidemiologico, Vol. 12, No. 4, PAHO, Washington, D.C.

Paul, J. and Mauskopf, J., (1991), Cost of lliness for Water Related Disease in Developing
Countries, WASH Technical Report No. 75, Washington, D.C.

Petrera, M. (December 1991), “Impacto Economico de la Epidemia del Colera, Peru-1991,”
PAHO, Lima, Peru.

. (February 1992), “Impacto Economico de la Epidemia del Colera, Peru-1991,” PAHO,
Lima, Peru.

Reyna, 1. C. (September 1991), “Salud, Colera y Politicas de A juste,” Centro de Estudios
y Promocion del Desarrollo, Lima, Peru.

Reyna, 1. C. and Zapata, A. (October 1991), “Cronicas Sobre Colera en el Peru.” En Blanco
y Negro, Centro de Estudio y Promocion del Desarrollo, Lima, Peru.

Rice, D.P., T.A. Hudgson, A.N. Kopstein, “The Economic Cost of lllness: A Replication and
Update.” Health Care Financing Review, 7 (Fall), 1985.

Rodriguez, M., et al. (June 1991), “Epidemia de Colera en el Distrito de Victor Larco
Herrera, Trujillo, La Libertad, Peru,” Revista Peruana de Epidemiologia, Volume 4,
Number 2, pp. 42-46,

1 |



Santich, I. (December 1991), “Organizacion del Abastecimiento de Medicamentos para la
Epidemia de Colera: Manual para la Estimacion de Necesidades de Medicamentos y
Recursos Segun Diversos del Colera”, PAHO, Buenos Aires, Argentina.

Suarez, R. (June 1990), “Estimating the Economic and Health Services Impact of AIDS and
HIV in Latin America and the Caribbean,” Report prepared for the Regional AIDS
Program (National Program Support) of PAHO, HST/AIDS (NPS), (draft).

Swederlow, D. (1991), “Epidemic Cholera in Tryjillo Peru,” Trip Report, Centers for
Disease Control, Office of Intemational Health, Department of Health and Human
Services.

Tulloch, J. (June 1991), “Govemment of Peru/Interagenderncy Meeting on the control of
Cholera, Lima, May 27 to 31 1991,” Trip Report, World Health Organization.

Vasquez, E. et al. (June 1991), “Epidemia de Colera en Peru. Estudio de Caso-control en
Piura,” Revista Peruana de Epidemiologia, Volume 4, Number 2, pp. 47-50.

Verma, O.P (July 1975), “Cost of Disease,” Journal of the Indian Medical Association. Vol.
65, No. 2.

World Bank (March 1991), World Development Report: the Challenge of Development,
International Bank for Reconstruction and Development/The World Bank, Oxford

University Press.

Zuazua, L. and DePaolo A. (March 1991), “Cholera Investigation in Peru,” Trip Report, Food
and Drug Administration (FDA), Department of Health and Human Services (mimeo).

39



ANNEX

41




Cholera Cases, Hospitalizations and Deaths

Table A.3.1

Table A.3.2

Table A.3.3

Table A.3.4

Accumulated Cholera Cases, Hospitalizations, and
Deaths Nationwide Through December 21, 1991

Reported Cholera Cases by Calendar Weeks, January
1991 - March 1992 Cases, According to Severity

Cumulative Data: Cholera Cases, Hospitalizations,
and Deaths

Epidemiological Data: Reported Number of Cases,

Hospitalizations, Deaths, Number of Laboratory
Tests Performed and Resuits

43



W em oo e *e ma B o B e B . “ wa A .. & @ e W we 4 o
.
- e « 1 a> L. - .- -y o
o o - I o -— @ - - -
- o [ ] — e ¢ ¢ ~e - - — ~
»d a» [~ (-] € V) <> o > (=) <> L=
— -~ o . - . - . - .
m [ o o o “ < o L4 o o <
[}
’ [ ]
@ ee ®® co % co P ev P oo B ce B o= b eo S es b > e @ -
L} L}
> o o ) ™ - - b o - <>
o~ > e~ ¥ e - (-3 P - ) o
e [ 2ol < oy 4 e oo ~e e 0 o= -
[ ] - - -~ ) - > on oy ) - L sl
=3 " . - - . 8 - - . .
nl°u [ [ =] [ =] (=4 “ <> o o o Vo o
1] L]
- [3 ’
o @ ao em oo mm oo W ce B o H rn o me b 2o & me H e * a=
o [ L]
o | el - 0 o 4 L=d L =4 - L
ot - - ' o ! o (=3 < e« (3 o
- v @ -— o f O o L3 «> a» o< [ J
—— - 42 < o !t o L3 (=1 L= < <> (=4
e w - . 3] - - - -
“ ot (-] [~ " [ =] (=] (=3 <> (=] (=] o
.
o 1]
- ]
=9 A am me @ *® ae B me W e 4 cc A ve b ce B me M o b me N e
[ 1
-~ [ [ and [ d o < ' e -~ ' ~ -
N " - L g > ™~e ¢ ™ | - -
= P 1 [ - Lo 4 1
o -r e ]
— [ ~ ]
a3 & . H
[ = u
ar . .
-~ P == oo W ce A e W cm B e A ce e B me B ce 4 o=
—e [ . 1]
- =3 o=t [l — -~ — o= [ -4 -4 = -
= «» -— 0 [Vl [ -y — 0Y-3 oy L [ [
(=4 -2 ~ =3 -y - -— -y - - -
oo~ o~ -~ o - 'y -y —
-t [ g oy .- - L}
) = O 40 — [
-t - - - .
=4 < 8 L]
[ w = ’
&3 ) e om or W an B we G we P e P ca G cm B ae W - G ==
- (] [} [] 8
~ [l ~> o - o s 1 w3 )} D }
L 7 r~ L) [ o e L - ) S 1 e
= L Lo ) —— Lo ) on o Ot wy ¢ On
- — - -— e 1 e !
-~ (=) " © - -— [ ] ]
= [ 4 -y . L]
- L= . H
1 [] L]
- . . .
- W me 2t e 2 ce W ea B em W o B oo B ce A e b ec b me =
=1 [) L] ] ]
(=4 —- o o [ o oD ~ ! w W wr !
ooy B ey, . - - - ¢ - & - 0 o 0 -
-~ — oy s (-] - an o TR R R~ T - B2
- o= o3 (] -— - - b -— o~ ! .
*~ o o ~ } o 13 [
Ll (3 ) O s (1 L] 1]
— - o—e 1 [} ’
[ d > o=e 1] [ [}
-t Fc \.l “ [ .
oy . *
O [ - [] (] 1]
" [ . .
o W o cm an 2= an W v W ca b+ ca b ne 4 e B ce H e B aa 4 a=
=3 . L] [
— -~ L B — ) - ¢ - « ' O L >
- e o= . ] . . 0 . P . -
[ ~= oy — [ =~ Loy e < oy ¢ o on L gl
- © = ca s - - -y — ' s
" o o Lo ] .- ]
~ -] O e []
%1 —. e .
* o ]
~ 2y oome [}
e o 2 ]
- Oy ' ] : .
—— 13 ’ . .
o “ as %e es or 4 W e b aa & -+ [] o & ae -+ & aa 4 ee
«~<3 L4
< “
[
Land ~ [ H =
- - e . -~ -~
o >t ->d ~ ] — -~
* ~ - = bo e - [] o
- - = =3 e -~ -— 3 [~ - ¢ e
= (o4 ~r [} ] —— >y - ) L5 - ! Ll
- - ) = ~ € LX] — ) e - 1 an
- = [ e -— - "y s b g -~
] o Milm i St @Rim 1SN > &
o 3 a3 (111 T w
— P @ e 22 e mm e W e M ee > e b . 4 - W 2 ¢ cs F oee # =e

[y o oo
1o L T [ A N TR I | [T T TN B

-t

0.0885 |
0.03¢ °
3.0003
0.6005
0.0769 .
0.0247 ¢

[}
+

0.3371

§
0.5048 ¢
1.6080 ¢
0.0000 ¢
0.5411 %

0.3

0.0300 *
0.6003

0.0G00 ¢
0.0000 :
0.0000 :
0.0014 !

113
i
0:
0:
13
3892 ¢

9 !
mie
19 ¢
158739 ¢

175 ¢
1153 ¢
un:
1
386017 |

45

7.5
5.3 14
4.0
0.3

z.s

627.5 ¢

FY
*

5.1

7.3
1.4
191

19.7 ¢
619.0 !

Venezuela (D)

(a) 16 cases related to trips to Latin Anerica, 6 to trips to other regions, 3 of undeterained origin, under

lavestigation.

Source: [Elaborated from PARO (1991/4), Vorld Bask (1991), IDB (1991).

(b) 8 cases faparted fros Colomdia.

fececcccceranspocacanace

Bolivia
‘Padans
‘Ronduras
‘Ricaragua
Total



| ' .
I 11 F T I B B : o b Lo FEr ol i
. . ,___l_; B P | I R T

W ew B" e P @E e em CE om e we M me cw em Se am P am mS ae mE M T me T am CE W mm P ch ew Te v G Ce S @ e ew @ S P ow oe o= P
- [ ‘
> 1 OO e e w D W O O 1 ™ € gy O © g W ad ™ "= W e e~ ™ ~ €% ol e @ 3 O “3> O
o ™) =t O O D e~ ' e O™ 1 wy e g~ ™~ Y o—e b~ g WY —= a> ~ W O» W W T~ W - € o e @ - e
> Soe any oy 4 g = o~ 4 WD e Yy 1 o= @O g9 9 - gy = g e > " D - «8 I~ > €9 ad ol W - e 8 - e
- O @ ~ O ™ O O o= g O 1 © 8 o on €0 o GO o WD - e~ v O ~—~ W S O r— w e ™ S e
— - ™~ O & P e - O Oy O = -] =4 gq ¢ g9 €N <o ) ™ o a3 &) T~ - " O © =9 » - e
"0.“ e €9 O €9 o e 9 e o *y & M - gy > g ™ - "M ™M ;m ” ™ - ™M P v v - -
= o
AvM-WII - @ e @e em mm we B me mm mm me me W mm S - v g P em = e= = g @ v me ce e @ em me e mm ce W e we Sn == ae P
~ . oD W e -~ e O ~ O e ™ il — Bt i - - - ™ QW W W ") D . e D
s @ an © o e o o o~ r— e s D O O = W WO O - Or @O F~ -3 o> O~ T8 @D -l W o w ~ .o
Q- - W e D W - W -y O - ™ DO ™ oy > €8 g~ - W e O Wy g~ @D D > o= -
.“l- €8 €T €9 o 8 e e rv ™ ” € " ™ ™o ™ ™ - e N -~ e @ r~ ™ WD O O W ”Mb
< L d
- et -t O~
- on
e [l - gy
on -+~ an o= am @ - em @e em we 4 ee Pm es m- em B wa e ea me e co ew T e == e @ o me me en @ ee Pe we oo we P By > ee e o= P v'lc
o -
-— 3 D T~ D OO v e ™ W oy D - O O ¢ s g9 ™ - W D I~ - O O e e ™) W D D -~ g3
g -“k - m - - - W W - - e - W W WDy W oD Wy WY w3 A O WO D o) W O D O “c
vl
(v = o ]
— - o (] e ¥ -1
~ — H
<] - L] o o
(= ] & > oo
' > ce = ae > W ce e ae e we @ mm ce en e ca H mn em ae e G = e e ee = g @ " e Te ce @ ee @e em ee em @ et e we cr as B
— ] [
— <« (] [ [ | > o
on -3 [ - - o t o) o ooy
o [ ] — - 1 & “3 3 Loy [ = - -t s
- ~ on - [ ” - on ot = o - o
- o -0 [ -2 [ d - o = e L3 — o=
- L g — e 1 s o < — = -3 =
9 - 1 v © «» B [ - u“
-~ w 1o ot = - [ b
= P ee e e WP e W em e em we ee P me == cw aw e W am " ae *® G S e = oo P P PR G == Se =S ee P ee S ok S ¢ P e = eo ce s P I D
=
e
-
"
-
-
o«
E
@ cn e em M = o o+ oo me co co P er oo me ea uvd-.uo et ee cm g re e me mm se g e g me we w= ce @ em ~= mn *e w P mb ce es me ws G as *s ca ==
e -« ] 1
<0 o o O o O § O e= o O P~ ves W D €D § I O MY On « W 9 e ") O W s ™ ar oo S % ™ ad
~ el [l 1 D O - O - = D s W ) O W O~ - - a r~ o © O O O -k D > - -~ O O e
= Bt Se—e 0 < ¢ ™ OO w5 ™~ w3 A D e W T e T O D e W " > - & O = T R O o~ 5 > o=
-« - O o I o= €O OV WY o — 0 O D e O o e o o e oD O ™ On T8 oY —~ > ¢y ary
~— -— - ) e WO - O e 7 ohoe—- @ O O O e O M .y W . T “ph WD O B - e -
Ll = - ] — e ot — oy = s €O €9 §o O gw € €6 e T N o*h €8 o o e €O g0 e
(X - oo ]
== W [] N
g [ =4 [ I3
P =] P me ®e aoa P > - am me % ee M e ve om vm e G e CT ae ~ P TP me S - o= e o T ee c= ae P we = we T= en W ek Te e = ee P ee P e =
[} [}
D ~3 oo o o | O™ won - OV e W ™~ O O w O P e o O o P~ w r~ Ce uh O @D W © > 0§ oy
- s @ o o I W WD W W e U o -~ ) Y P D - O ~ O OO o W O - e < .
[ 4] O > @ . I € - O - e V) O ™ ™ g €O g~ T~ g P O P~ e O W P CEh = On O o> WY g o=
~ e b w3 1 = O O W OO o r I~ ¢ 9 On ® - e W o oW W ™ ™) @™ ¢a ¢t e €O gu ™
[ &) o O - [ — o e = . €9 g — gy =
[ _ I H
- - ] ]
b [ 1
-« . o= o= aes P o m- ce as A% o= W ew v e- @ me P e me o - g = - - - - o m ew e ae A em e ae e ee W em T o cs ae P as T e ==
— ’ ]
o — — CN ) W I W O~ @D O €3 +4 gu ™) -y O - WO - - . ] -y W o D P~ °Ww O O £0 ™ P> W
-2 o [] - e " oy v s T —t o6 €N 8 €9 g9 O ™ e €0 M ™ o ™ o ™
[ = <2 [3
=2 e ’
- p——
ot -~ 1]
b > []
-~ © O ae o= me P @ ea et s ee 2t B ee e em cm en 4 e 25 e B g e e => as o 4 W =c cc ok co G o® S5 oe O ce W e O Go ©% a= G se s o e
- e [} [}
L) -« 3 [
d - L] oy , [~
- [} [ =] - (o] + = -t
[} ~ on < L] = -4 o— .
[ .. ] & on = 1 e [ ot ] "o =
-— = 1] | ] o=y = 1 [ be ] =3 . [ )
=2 e [] - [ b = ~ = n 3
~ s L] - 1 e =3 - = "y (4 e d
ol [ P ea Om ea G oo P an tc Be % we G ee 4° se - cee P wme - - P T es c% me v g ®E P eo em S0 20 W G° WS 00 ST AG P e S° S8 &5 eo P os *" oo oo

YR [ . | iy L T I I TR e , - o




ol

Tadle 233

Cumzalative Data: Cholera Cases, Hospitalizations, and Deaths

: ‘o Bo.of ¢ Mo.of ! i % of Total ! ' ' :
' ¢ DReported :Hospitalized: iBospitalized: o, of '% of Deaths!
t Dates (to end * Cases 1 (Cases ! S + Cases in ! Deaths iDeath/Case ! Reported !
¢ of month) i(Cusulative):(Cumulative)iBospitalized: 1991  i(Cumulative)! Ratio ! {in 1991 !
11961 ! : : : : ' : :
Jazuary : 1041 ! 363 : i 0% 154 1.44 % 1
$ooee + + + + % ¢ ¢ +
‘February : 60283 @ 16024 * my 13¢ n 0.48 ¢ 108:
fooes 4 4 4 4 + 4 4 +
iHarch ! 135933 ¢ 48045 ey 41y’ 1039 0.76 ¢ L1 8
oene 4 1-- + + 4 + ¥ 4
Rpril : 186534 ¢ 72290 ¢ K Y 60\: 1545 : 0.03 i1 8
H.EY ' 118549 ¢ 84333 1 39 1\ 2077 0.95 : LY
4 + 4 + 4 4 + + +
‘Jare H 223564 ¢ 86954 : K 1\ 163 ! 0.97 4 Hy:
+ deooee 4 + $omennces + 4 + :
‘Reverber : . 114332 ¢ 11 96%: 184 0.94 98y
$omnan . + ceefonmoans 4 4 4 4 +
‘Decerder : 3842 ¢ 119323 ¢ it 100%: 1969 ¢ 6.9 ! 100y
+ —esed + R 4 ' ' N .
591 ' ; : ; : ' ! !
$oene cecadecans + t- + + + ) +
‘Marck : 415672 ¢ 16127 9N : Ky Ry 0.7 :
4~ + + 4 + 4 + + +

Scurce: Eiaborated froa Picistry of Health (1991), Finistry of Health (1951), Inforaes Epidesiclegicos,
Oficica General de Epidenioslogia, Reyna and Zapats (1991), p. 107.
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Repcrted Bumber of Cases, Hespitalizations, Deaths,

Kunber of Laboratory Tests Performed and Resulis

Epidexiclogical Data:

Talie X.3.4
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Table A.3.4 (continued)
Epidericlogical Data

1 + femccene 4 4 “yeececee focnnes gemeccan +
' ' ' Busber of Reported: ¢ LA 1 % 1 (¢) (=) ¢ % !
: ) i TESTS ICASES ! V. I V. ! POSI-:
: IRSTITOTION ' DATE | CASES iEOSP. :DEATES! TOTAL ITESTED: CHOL. :CHOL. ! TIVE !
+Hosp. Apoye Hat.-Inf. ' S Y I ' : ' ' ' ' '
+Jose Agurto-Telle-Chosica ! ' ' ' : ' ' ' ' '
iBosp. Imergencia Jose ' ! 650 ¢ (280)! : T4 9% 1 % AW
‘Casmuro Ulloa ' ' : ' ' ' ' : ' !
4 4 + t 4 4 4 4= + + +
‘Hosp. Wacional Edgardo ' v (200) : X} O I 1) SR | T ) § ¥
‘Rekagiiati : vo{e) : : ' ' : ! !
$eoceemmmmcmceannceac e fomennnt L SELEEE poseces R poennen e L I ¢
‘Muaicipalidad villa ' ' ] ' HI 11 B I T DR KR 11 ¥
vel Salvader ' ' ! ' ' : ' ' : :
joemanaan ceest + 4 + + + + + + +
1SN ! ! ! 1 A (DR KR 11 ¥
*- -- + + poomcoe + t + 4 + fooceccny
‘UDES Lima ' 7813 0 403) ¢ Ol44 0 168 890 34 nw
‘Boep. Belen (Trujiile)th) IS § N ' Vo136 91N 1060 N Tey
+ - oede + 4 ¢+ + + + + + +
'TCIRL: (€) ' v 19163 8 : Poo66SC 1 3SR 4241 D 2449 % 63N
et ~peeenen 4 + + + + 4 4 + +
TOTAL: (4 ' R VL)Y A ' VoO31S4 T 18 1950 11204 ¢ 62N
$eemcecaecncenncccenacnenan 4- 4 LETSEES + 4 + t + 4 '

(a) reference period

( ) average nunber of reported or hospitalized cases

(b) from Swerdiow (1991)

(c) total reported cases and laboratory tests

(d) only those reporting both nunber of cases and lab tests done

Source: Rlaborated from INS (1991), Swerdlow (1931).
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Drugs, Medicines and Supplies

Table A.4.1

Table A.4.2

Table A.4.3
Table A.4.4a

Table A.4.4Db

Table A.4.5

Notes on
Table A.4.5

Table A.4.6

Table A.4.7

Table A.4.8

Table A.4.6

Prices of Medicines and Supplies in Ecuador and
Peru

Protocol and Costs for Treatment of Cholera Cases,
According to Severity

Unit Cost of Drugs and Medical Supplies

Cost of Medicines and Supplies in Peru Based on
Various Scenarios (prices from Peru)

Cost of Medicines and Supplies in Peru Based on
Various Scenarios (prices from Ecuador)

Costs of Medical Equipment and Supplies for
Treatmert of Cholera Cases (sample from PAHO

computer program)

Methodological Notes on Estimating Costs of
Medicines and Supplies in Peru using PAHO Computer

Program

Costs of Cholera Cases (Outpatient and Hospitals)
at Different Institutions

Direct Cost Estimates: Summary of Results

Unit Cost Per Treatment: Summary of Available
Estimates

Cost Estimates: Days of Productive Life Lost Due
to Morbidity and Premature Deaths
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fadle A.4.1

Prices of Medicines and Sopplies in Ecoador aad Pers

| | I @@ 1 () | () | (& |
i | | Beoador | EKcoador | Pern | lern |
| | | Dosestic | ONIPAC | Pharmacy | Imstit. |
{Medicines and Supplies | Ozit | Price | Price | Mrice | 1Price |
{ORS packets Ipacket | 0.33 1) 0.17 ] 0.15 ) 0.45 |
’ ' + ' + * '
'¥aCl solation Iliter | ! | | I
+ + 1 + nacessd + 4
iElectrolitic solstion tliter | ] ] | |
+ $acceccey “ecd cauet + )
'Ringer’s Lactate solotion !liter | kIl | 1.06 | 0.64 |
) + fremecnccces peeocece + t +
iVenoclisis kits (e) it | 0.45 | | 1.90 | LU
doee- ) sefecncocacecn fececccncace + ) )
Tetracycline 1500 ng.! 0.16 | | 0.13 1 0.44 |
N + feoeee + eeed + '
‘Forazolidona 1150 »g.1 | | 0.14 | ]
+ aee 4 te + sscsjesccnnacnce + )
‘Docycycline 1100 ng.| 0.21 | ] ] ]
4o + + + ) pocee +

{a) based on domestic prices In Ecnador

(b) based on UKIPAC prices quoted for Ecoador
{c) based on pharmacy prices in Pere

(8) based on prices for Institutions in Pern, estimated at £0% of pharsacy prices
(¢) ve are ot including the usit price of alitas or peedles, 0.6 and 0.06 of 0.5.$

file: pricegen
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-otcce) aad Costs for Treataent of Cholera Cases, According to Severity

‘=Furazolidons (g)

r—
e
<’
(4
“w

0.4

150 ag.

46.35

-
-

e
<>

-8
-

Lo
<>

D tonL: ()
T oI (1)

S0TAL: (§)
4

41.06

-
e
-

<
£=2

. 10

-l
-

<»
>

s B oo B a0 B oo P aw P e

oo B oo @ oo WD ow b aa &>

$ose Jreevmce $ommceee e foccssae $aceveen doomenes $reecana $oeenace $oconeen 4
H : : Severe: Severe ! } Red. : Hod, :
Yaterfals & : t Uit ! Mdelt ! ! Chile ¢ Mult A 33 (B !
Equipnert ¢ Units iCost{a): (q} : Cost 1 (q) ¢ Cost ! (q) *Cost ¢ (g) & Cost @
.. Egeipnent: : : ' : : : H : : : :
-venoclisis kits kit S W I 1 e R N ! H H '
-g.itas 1set 0.6 i 12 r B B I ' ' ! !
-zeecies init 1 0,06 ¢ 1 03¢ 14 011 ' ‘ t !
+ % 4 4 4 4 4 + + 4 -t
-Sispotalie epringe iwnit 1 0.25 ¢ 10 0.8 14 0.5 ' ! : !
cepmee ' ¥ 4 % 4 + 4 + 4 4
-zaseqastric tode $ifiumit ! 071 (D) ¢ () : : ' : !
21, Materials: ! : : ! : ! : ! H : !
+ + L + 4 + L) 4 + + et
3.} Scluticas: : ! : H : H ‘ H H : :
-Rall tliter 10 360 1BT2 Y : : ! ! : i
~tiecarclitic : H ! Voofey {dw.ey 2.500 ' : : !
=Pingers Lastate  lliter 11.06): » 6 6.2 . : H H : : :
+ + + ' \ + + + + + t
B.) US ' H H \ H : : : : H
~Ir-patiet Use packet WLTSy;p i WY TS ORYOTS 10 7.8 10 7.5
~Out-patient Use packet :0.75/p ‘Plan B ! Plan B ' : ' :
C.) hatjbjotice: (e) : : ! : : ! !
-4 + ¢ + 4 ¢ 4

=Tetracycline (f) 3500 ng 0.73 5000 a3 0.76 ! ! H H

! '
Y

g TOTAL: (X)

h---b.-qh--dl.-db.-b-db.-<b-od>-

> oo B aw @ oo P on P ea $
—
Lol
-
[ 0
S

) warkst yelces I Feri -

l4»--0..0.-4--.0.-4»..-4»--4». -+

]
.
Fy
h )
[
[}
<
v
]
L}
&
A
]
]
&
4
]
L]
F Y
)
[}
.
Fy
Y

> oo @B oo B oo B ca P o P

> ow B oo B oo B ao B 0o B ca P co Y a=

iy e
(9) 3 ng/kg/day; for 3 dlys (ave. ueight 10 kg )

:2) otly for cases with severe voniting

{c) based on wse of 6 total liters of MaCl and
Electrolitic solutions

{d) using averge weight of 10 kg for children
fess thas 2 yrs. old

(e) medical discretion

Source: Elaborated from BiBSA (1993, ESL/February 8, 1991).

> am B oo @ oo B e B oo N ao B ee B ca K e b -

Alans tdaws l 4 day
% as fda av [

wstaresy

(b) usirg BaCl and Electro. solutions for adults
(1) using Ringer's Lactate solation for adults
(J) using BaCl and Electro. solution and
pasogastric tube
(k) using Ringer's Lactate and masogastric tube
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Tadle A4 0a

cost of Nedicines aad Supplies in Pers Based oa Varioas Scemsrios

| hnn
' J08.91-J00.92

1 [34]
Jus.92-Kar. N2

| {34
Jan.1-Dec.9]

Y
£

Naransters:

> e @ e o

93411 93411

— ey wmn o o e

:Joaber of Cases

0B 6 /IS IS
.05  0.015|  0.004  0.004]  0.015  0.016

‘Attack Rates

Y e

v

Tosp. Rates 09 G 045 0451 0.3 0.38 |

Mamcy Instit.
(a) (b)

Marncy Iastit.
(a) (b

Mharsacy astit.
(a) ()

Ooit Prices

L 4

— —

‘Jotal Costs:(0SS)

257645 4354587 | 2101748 1261049 | 7509583 4745750
1140249 684149 | 3910 239286 | 1214392 164635

681281 408769 | 230283 12970 | 761429 156857

'0RS packets

L4

> e oy wmam W e G wmme P
> e e e W e W —— o

— Y oy ——

IRinger's Lactate

1Penoclisis hits

v

W e @ e B wum P vmm W w—— W e P mw B em D wmn WD n P cvw B om G emm B cun B oy T

|
Metracyeline 200087 ISMT2 | TIESDD AAIATE | IMISITR 16629107 ;
! ! ! !
\ YOAL: | MS0962 20705877 | 10103364  6US2018 | 36602 22596349 |
e——— 107 PR PP i j

{a) based o pharsacy price: . Penn
(b) based on prices for Iastitationss ia Pera, estisated at 60% of pharmacy prices

> av-

noa

i VoM o \

i

|

[
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Table A.4.4D

Cost of Medicines and Sopplies in Pero Based oz Varions Scezarios

7 l | tern (3) | Pero (3) | Perv (a) l
= | | Jan.91-Dec.8l | Jun.92-¥ar.92 | Ja.91-Ja0.92 l
j ?hmetm: i | | l
- T!l_mber of Cases : 02562 32562 I 93411 93411 | B15N 351537 ;
:: jlttlcl Rates '| 0.015 0.015 l 0.004 0.004 '| 0.016 0.016 T
) ?losp. w109 IR I 038 |
: !;;;t Prices ; Dosestic USIPACT Domestic mm? Doaestic mm?
o N I
% otal Costs:(1S5) i | | |
- 4!t)‘RS packets T 3193364 1645066 ‘l J24769 416396 vl B0216 1792838 :
- ]Ringer's Lactate ? 3453019 3453019 I 1207718 120118 ] 3859244 3859244 ;
) TVenoclis!s kits T 161356 161356 7 56435 56435 | 180338 180338 T
- ¢mmcyclm : 5633094 5633094 ; 1631292 1631292 i 6139102 6139102 ]
- jboxycyclm i 1889891 1889891 ; 547295 547295 | 2059655 2059655 i
;) ! | | !
. |TOmL () | 0 J0Rss3 L s | uen s |
g l J0TAL: (e) ; 8697630 714930 ] D17 2287844 l 9579453 7892076 ;
: jmr sk w1 I " |
o cosr/uss:(g)i n T T n |
) (a) usisg suader of cases, attack rates, hosp. rates from Perv and wait prices from
- (d) :f:::":a donestic prices. in Besador
- {c) based on VEIPAC prices quoted for Ecuador
— () usiag tetracyellne

{e) using doxycycline
(£) using tetracyciine
a (e) using dozycycline 56
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Tadle 0.4.5

€0STS OF NEDICAL EQDIPMENT AND SOPPLIES FOR TREATMENT OF CHOLERA CASES
FROZ JAKUARY 1991 TERODGE DECEMBER 199)
PRICES FRON PEARMACIES IN PERD

|BSTIMATION OF ORS NEEDED AND COSTS (a)
!

| Attack rate 0.015 No. packets ORS/patient

| Bospitalized patients 10

| Ostpatiests 10

| Comaunity distribotion 10

[ | 2 I ¢ | b | B ] Fr ] 6 | 1 1 J |

o

&

b 4

Py
v
ry
 J

— v

| ¥o. of | Packets |Coasunity | Yotal | Reserve | losses
POPOLATION(D)| cases [hosp.sout| distrid. | packets }iaventory |
1B30.035 | Cx10 | €210 | Dok | MmO.2 | Mi0.3

OTAL | T0TAL |
PACKETS | COST{c) |
P+Ged | 120.75 |

v

+ ' + ' ' +
1701AL | 21677300 1 322562 | 3225620 | 3225620 | 6451240 | 1290248 | 193531

Y
[ X

9676860 | 7257645 |

> cmm @ e e men G =

¢ ¢

L 4

¢ ves

A

JESTINATION OF RINGER-LACTAYE/1.000 a1 SOLOYION NREDED

|

|Attack rate 0.01488
jBospitalization rate 0.370543
Liters (1) Ringer-lactate )

@ G mm e @ G A —— = e—— ——

L + ¢ ¢ ¢ ¢ ¢ ) ¢

| | B ¢ 1 b | B N N I N I

) |POPOLATION(D)INo. of | Nosp. |[Liters of |Reserve | Lossas | T0TAL | TOTAL(c)

! ! | cases | cases | solation |iavestory| } LITERS | COSY

) | D20.01488 €20.3705 1 D36 | B20.2 | Bs0.3 | RelG | N2l.06
130TAL | 21677100 | 322562 i 119523 | NN i 143428 | 215141 | 1075707 | 1140249
|BSSINATION OF VENOCLISIS RITS BSING WEEDLE #13 NEEDED |
| |
|attack rate 0.01408 |
|Bospitalised patiests (8) 0.370543 |
[No. of Sets 2 per patient (or 2 for 6 1) |
R | | I ¢ 1 b | B I r |1 ¢ |1 1 | 1 |
| IPOPULATIOI(b)ilo. of i Bosp. | No. of (Reserve | Losses | TOTAL | T0TAL(c) |
| | | cases | cases | [Kits |iaveatory| | RIT8 | COSY |
| | 1930.0148)C20.37054] D32 | Bs0.2 | B30.3 | BePsG | B3l |
I20%AL | 21677100 i 222562 | 319523 ) 239046 1 47009 | FIN4 | 358569 | 681281 |
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COSYS OF MEDICAL BQUIPMENT AND SOUPPLIES FOR YREATMENT OF CROLERA CASES
FROM JANDARY 1991 TBROUGB DECEMBER 1951
PRICES FROM PEARMACIES IN PERD (continsed)

IESTI!ATXO! OF TESRACYCLINE NBEDED (@)
|

B I € 0D

3 Fy

|Attack rate 0.01488
|Patients (bosp. and ont) 12 tab.x 500 ag
|Contacts (5) 60 tad.x 500 ag
A I B L D D D R B Y

> —

->

POPOLATION(D)|No. of | No. of | Xo. of | No. of | Reserve | Losses | $0TAL |TOTAL(c)
| cases jcontacts | patecont |%ab.S00ag!inventory | {Setra S00s] COST
|on 014l| (% $] | Cd | | 43V | no.2 | 1.3 I FeGeR l!xo 1

> e e - @

—— A e e W = W — T —— — —

— A w— —— e am=

JT0TAL 21677100 I 2562 I 1612810 | 19353 123224063 I 4644893 I 6967339 l 34836695 I15430787

TABLE OF COXSOLIDATED DATA (based on use of Tetracycline) pharmacy prices
L)

L)

> e d —m A

A | B ¢ 1 b 1 E I N I v | 1 I 3 | X
decesccrsonces te ‘ + + + ' + ‘ + .-
| RATE | 4 BOSP. | SOTAL | COSTS | LITERS | C€OST | %OTAL | COST | TOTAL | COST | %0IAL
l | IPACKETS I (¢) | RINGER | (¢} | KITS | (c) I3BIRA- SOOII (c) l C0sY

{esconaccccccnjscsnsacaes ¢ 4

ID 014880311 I 0.370562m |9676860 I 1257645 I 1075107 | 1140249 | 358569 I 681281 | 34836695 |25430787 |34509962

oo

> —

(a) Estimates for the nsuaber of ORS packets needed is determined by the attack rate only, aot on the percentage of
bospitalized or asbolatory patients, even though both groups receive 10 packets each.
{d) for population data, see Table ()

(c) local price in U.5.$
(f) The estimated anater of tablets of tetracycline or doxycycline needed is deterained oaly by the attack rate and the

supber of contacts estimated to be treate! by chemophropbylaxis.
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Notes on Table A.4.5

Methodological Notes on Estimating Costs of Medicines
and Supplies in Peru using PAHO Computer Program

Cost estimates for medicines and supplies in Peru were
calculated using a computer model developed by PAHO for the
National Commission for the Prevention and Control of Cholera,
Buenos Aires, Argentina, in December 1991. This model uses
Quatro Pro to generate columns and tables which estimate the
amount of medicine and supplies needed according to the size of
the population, the attack rate, and hospitalization rate. Costs
are calculated according to wunit prices £for medicines and

supplies.

The computer model assumes a standard treatment plan for
ambulatory and hospitalized patients and their contacts, and the
use of either Tetracycline or Doxycycline. It uses a fixed rate
of 20% for reserve inventory and 30% to cover losses. Variables
which can be adjusted are the population, attack rate,
hospitalization rate, and costs per unit doses for each medicine

or supply.

Assumptions are made for each type of medicine or supply.
The total number of ORS packets includes 10 packets for
hospitalized patients, outpatients, and for community
distribution ©per cholera case. Six liters of Ringer's Lactate
solution are estimated per case. Two venoclysis kits are needed
per patient, or two for every 6 1liters of Ringer's Lactate
solution. The dosage of Tetracycline is a total of 12 tablets of
500 mg. each, and treatment of 5 contacts per patient is assumed.
The dosage of Doxycycline is a total of 3 tablets of 100 mg.
each, and treatment of 5 contacts per patient is also assumed.

The program calculates costs based on unit prices. In the
case of Ecuador (which 1is the basis of the computer model),
comparisons can be made between using ORS produced locally, or
imported (CIF-UNIPAK). Number of cases, attack rates, and
hospitalization rates for Peru were used together with prices
given for Ecuador to produce hypothetical estimates of the costs
of medicines and supplies using this data. Estimates of the cost
of medicines and supplies for Peru are based on number of cases,
attack rates, and hospitalization rates for Peru based on price

information from Peru.

Source: Santich, I. (1991).
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= | OUTPATIENT | ROSPITALIZATION [
| | !

- 4 ] 4 [ 4 L 4 +
i | Drogs | Total | Hosp. | | Drugs & | Yotal |

_ lnstitation | Consuit | (ORS) | Cost |Cost/Day | (Days) |Supplies | Cost |
~ ' te- 4 1 + 4 4 !

N | | ] | i | | |
< Estisated Costs by Levels: | ] ] ] 1 ) ] |
- t -+ + + + *+- ) }
N I | | | | I | I
- e 4. ] doencenace dee + 4 )
= Llevel It ! | ! | | ! | |
e + + ' * + 1 +

Bosp. Almenara | 10001 8.6 1 1816 ) S54.00 ) ) 8400 300 |

. 1 foemacacen 4 4 ) 4 ) 4
Bosp. Rebagliati | 10,001 B.16) 18061 54.00 1 41 8001 300 |

7_ 1 4 ) jomcscccee 4 ) + +
~ M0 Bospitals I i l I L 3 f |
s ) + 4 L) 4 4 + +
] ! ! | | ] | |

Level II: I 425) 816 12.41 ) 20.00 ) 4] | |

| | | | | | | I |

- ILevel 111t | | | | 38.00 | 41 84.00 | 236 |
= |{Regional Bospitals) | | | | | | | |
R ¢ L] 4 4 + 4 4 ]
= | I | | | I | |
 |Rolyclinic | 6001 816 1416 | | | |
N i 3,000 &.161 1116} | | | |
|Clinic San Telipe | | | | 8850 | | |
ICinic San Vicunte ! I | | 20.00 | l | I
|Clinfc Sants Cecelfa | | i | 20.00 | | | i

T TCIINME Relgar t { } } 70,00 } ! | |

Jdn

ible A.4.6

van lr [} .,

i.l I

1sts of Cholera Cases (Outpatient acd Bospitals) at Differest Jastitations

fosrce: Personal cossmaication, Petrers (1992)
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Tatle A.4.8

Unit Cost per Treatment: Summary of Available Estimates

; ; Our ; Petrera (19; ; PAHO (1991) ;
E f Estinates E XO0H E IPSS (a) E Rod E
Elnhulatnry E 11.2 E 12 E 14 E 1 | E
Eiospitlli:atiou ; E E E E
; -Standard iV E 150 E 139 E 198 E 167 E
z =IRA Conplications Z 450 : na () E na (b) E n (b E
; -IRR & Hemodialieis :.. 787 é n (b) E na (b) E na (b) E

(a) IPSE Is the Sociai Seccrity Institute of Peru

it} inferratien net availabie

Scurces: Talle A.4.7; Petrera {1931), Table 28; PRHO (1931)
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Table 1.4.9

Indirect Costs Estimates: Days of Productive Life Lost aud

Average Productivity per Day

‘Estimation Parameters: : 19%0 1991
16DP (current prices) : 6799.0 ! N0
' (thcusazds of dew soles) : : '
¢ 4 + +
Exchange Jate ' 187.9 1715 ¢
16PD (in billions of US$) : 6.2 ¢ 4$9.3
+ + + t
iPopulation : 1.3 ¢ 3.8
{oesecsscccaacrccscecanccmacacnae t-- + +
‘Per Capita 617 (in US$) : 1622.6 ¢ 2162.0 ¢
$ommecccmamencccsecacenns 4 + +
'ERP & of Population : 1.8 318
4 - t + -t
Total IAP ! 7.1 131
+ - -- + + -4
'Preductivity per EAP (actual) : 5.1 6.8 !
! (In thousands of US§) : ! H
+ + feeceemccncnaae 4
iDaily Productivity (in US§) : 17.0 u.7
'@ 00 daye per amnnun) ' :
Productivity EAP per age group 11 14.1
Lttt '
Eguivalent person-year loss 2169 422:.8 |
iLife Expectancy 65 65.0 !
+ rond
iAverage Rge of EAP Deaths 3.0 ¢
+ +

9.0 ¢

iTearly loss per deatb case, 1991

Productivity Life tine

146896.6

+ Lloss; (Growtd )% p.a.)

Ret P.V of Losses 93899.3
t atr Rpal)

b 167.1

Losses dae te 1991 deaths

128Y)18ans of N @ &)
t®212380Y ¥ vivig;

Tota] Present Value of

W 1% e e e e ma B Be Be e mem P w= W e we wm P v

@ 1% me e e wm on B me we W = dp er B eo G e o c= B e =

@ te ce me @ e e G oo == >
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' t 4 4 % + t 4 +
: VAge ! (15 to 54) iEstimted @ ' ¢ Total ¢
: oroups: {(E.AP) a/ !Average No.iPstimated ! Total : Llosses
: iConpo-izs) (§) ¢ ! Days of iTotal Days :Person-Tear:(Daily Loss:
: isition! Total ¢ 61.2 iDisadility ! Disabilty iEquivalent ! of US§
Severity of Cases ! (3) ! Cases ! t(per case) i 1991 ! Llosses b/ ! §$14.00) ¢
‘Total Cases 199} : 1322,562 ¢ 197,408 ! {1,490 0 3,608 ! 11.0 ¢
:Severity Cosposition:i100.0 ¢ : H ! : : '
' Matulatory P 62.0 1199,988 ¢ 132,393 ! 16 133,393 8 408 2 1.1
: : : H : H : 0: 6.6 !
§occccacsmaces + ) .-t + + + + \
' Bospitaiizatisns 1 38,0 022,574 1 15,018 ¢ voM4002 0 1,147 4.8
) 4 + + -et + 4 feoossencona +
¢ Standard IV $33,9 109,49 ¢ 66,921 ¢ 40 267,60) ¢ 191 .71
' AR Ceapiications : 4.1 % 13,218 8,00¢ ¢ 7+ 56,63 b I Y 0.8
¢ AR! & Bescdialisis } 1.0: 3,326 ¢ 1,974 ¢ 100 19,74 66 & 0.3
! : : : H : : : 0.0
romevencenncanacasan + + 4 4 t 4 + +
: Deathe } 0.9 2,909 ¢ 1,760 ¢ 178 ¢ 315,983 ¢ 1,033 ¢ 4.4
+ LAl + + ] + + + +

8/ E.\.P : Econonfc Active Population

b/ A total of 25 working days per montd bas been used fer the estimations.

Sources: JIEF (1992), UEDP (1991)
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WATER AND SANITATION
FOR HEALTH PROJECT

Operated by CDM and Associates

WASH Operation Center
1611 N. Kent St., Room 1001
Arlington, Virginia 22209-2111 USA

Telephane (703) 243-8200
Telex No. WU! 64552
Cable Address: WASHAID
FAX No. (703) 243-9004

Sponsored by the U.S. Agency
for International Development

10 August 1993 TAS 356

Dear Colleague:

On behalf of the WASH Project, I am pleased to provide you with a copy of WASH Field
Report No. 415, The Economic Impact of the Cholera Epidemic in Peru: An Application
of the Cost of Illness Methodology, by Ruben Suarez and Bonnie Bradford. This report
describes the application of the cost of illness methodology to the cholera epidemic in Peru
from 1991 to early 1992 using data obtained from secondary sources in the U.S.

If you have any questions or comments about the findings or recommendations contained
in this report, we will be happy to discuss them. Please let me know if you require
additional copies of this report or of related reports listed on the reverse of the title page.

Sincerely,

. Ellis Turner
Project Director

(1

Training Resources Group
University of North Carolina at Chapel Hill

International Science and Technology Institute, inc.
Research Triangle Institute
University Research Corporation

Associates in Rural Development, Inc.




