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participate in the sentinel rotavirus surveillance
system, Paraguay published its own operational
manual for rotavirus surveillance, which forms a
strong foundation for the system’s structure and
standardized procedures.

Surveillance is managed at three levels: local,
national, and international. At the local level,
four hospitals currently serve as sentinel sites for
rotavirus surveillance. They are located in one
of the country’s 17 departments (Departamento
Central) or in the nation’s capital, Asuncion.
The MOH provides supervision at national level,
while PAHO provides technical support at the in-
ternational level.

The rotavirus surveillance process begins in the
sentinel hospitals with hospitalized cases, de-
fined as children aged <5 years who have spent
more than six hours in the emergency room. If
hospitalized children have acute diarrhea (more
than three times per day) over a period of less
than 15 days, they meet the criteria of a suspect
rotavirus case. A case file is then opened and a
stool sample is taken. The laboratories of the
sentinel hospitals use rotavirus ELISA testing and
report confirmed cases to the coordinator at the
MOH, who then forwards the results to PAHO for
inclusion in the international database.

Ateam of investigators from PAHO and the MOH
conducted focus groups at all four sentinel hospi-
tals. Participants in each meeting included five to
nine rotavirus surveillance leaders, ranging from
the directors of the hospital, emergency room,
and pediatrics to the surveillance coordinators,
epidemiologists, laboratory technicians, doctors,
nurses, and medical residents.

In addition, the investigators conducted separate
interviews with key leaders involved at the local,
national and international levels of the surveil-
lance system. The Central Laboratory (Labo-
ratorio Central de la Salud Publica-LCSP), the
Expanded Program on Immunization, and the
Office of Surveillance (Direccion de Vigilancia)
are a few examples of the leadership levels in-
terviewed.

The surveillance system was evaluated by us-
ing an integrated approach that measures both
quantitative and qualitative indicators. By assess-
ing system strengths and weaknesses in the areas
of Research, Education, Action and Leadership,
the evaluation makes recommendations on how
rotavirus surveillance can be improved to make
a REALL. difference in providing useful informa-
tion for vaccine introduction decision-making.
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Figure 1. Hospitalizations of Cases of Diarrhea due to Rotavirus, Paraguay, 2004-2007
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Source: Ministry of Health, Paraguay.

From 2004-2007, sentinel surveillance recorded
16,168 hospitalizations of children aged <5 years,
11% (1,751) of which were due to diarrhea. In
cases of severe diarrhea, rotavirus was suspect-
ed to cause 66% (1,156) of cases and confirmed
to cause 23% (403) of cases. Of the 83% (956)
of suspect cases with completed epidemiologi-
cal forms and stool samples, 42% (403) were
confirmed positive for rotavirus (Figure 1). The
results recorded in Paraguay are consistent with
rates found in other Latin American countries.'
Table 1 (page 8) summarizes key findings.

+ Strengthen management by establishing
functional modes of communication, improv-
ing the flow of information, and fostering col-
laboration between all levels of surveillance
leadership.

* Establish budget specific funds for surveil-
lance to increase system sustainability and
ensure that all stakeholders have basic and
necessary means of communication.

* Create a plan of action to complete the ob-
jectives in the Operational Manual by creating
specific action items with deadlines, progress
indicators, and feedback mechanisms.

* Improve efficiency by requiring all leader-

' Immunization in the Americas: 2007 Summary. Immuni-
zation Unit, Pan American Health Organization available
at http://www.paho.org/english/ad/fch/im/IM_Brochure.
htm.

ship levels to provide regular feedback on
system strengths and weaknesses.

* Provide a reliable and representative mea-
surement of disease burden attributable to
rotavirus by expanding the number and loca-
tion of sentinel hospitals.

* Deciding on specific criteria (by the po-
litical authorities) necessary for a decision
on the vaccine and communicate the criteria
(written and verbally) to all stakeholders.

« Limit the loss of cases by providing adequate
resources for each hospital to designate one
person responsible for ensuring the timely
completion of all case forms by following-up
with doctors.

* Plan ahead to ensure that there is always an
adequate and extra supply of reagents to test
samples in every participating laboratory.

* Determine genotypes of rotavirus most
prevalent in the population to verify whether
these strains are covered.

 Improve sample testing by coordination,
transparency, and reporting between sentinel
and central laboratories.

* Increase accountability at each level by
providing incentives and enforcing require-
ments.

* Monitor mortality rate by formulating and
implementing a new strategy.

* Prioritize short- and long-term goals to
implement recommendations provided by
this evaluation.

The editors wish to thank Ms. Lia Marshall for conducting this
study.

See DIARRHEA page 8
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2008 PAHO Revolving Fund Vaccine Prices

In 2008, the PAHO Revolving Fund for Vaccine
Procurement (RF) is offering a total of 37 vac-
cine presentations to participating countries.
This year the RF added lyophilized rotavirus vac-
cine. The RF promotes equity and helps ensure
that the immunization programs of participating
countries benefit from a continuous supply of
vaccines at affordable prices. This is especially
beneficial to smaller countries that would other-
wise have to pay higher prices for lower quanti-
ties of vaccines required.

Table 1 shows 2008 RF prices for vaccines being
offered (2008 syringe prices will be available in
our next issue). The weighted average of price
increase for 2008 compared to 2007 was 5.35%.

In some cases, the average vaccine price has
decreased, such as for hepatitis B recombinant
adult single dose (-3,98%), pneumococcal 23-
valent single dose (-5,98%), hepatitis A pediat-
ric single dose with prefilled syringe (-5,03%),
and influenza Southern Hemisphere adult single
dose with prefilled syringe (-12,33%). The price
reductions were facilitated by new supply sourc-
es and more efficient working relationships be-
tween Member States, PAHO, and the suppliers
to manage changes in demand forecasting and
production process during 2007. Price increas-
es, however, also occurred in 2008, most nota-
bly for dT adult (+10%), hepatitis B recombinant
multidose adult (+17,69%), and MR multidose

(+11,35%), as a consequence of limited supply,
low accuracy forecasting, and market behavior.

Not shown in Table 1 is influenza Northern
Hemisphere, both adult and pediatric. It is antici-
pated that, due to low response from the strains,
quantities offered by suppliers will be insufficient
to attend PAHO's requirements.

In anticipation of possible shortages in 2008 for
yellow fever, polio, and influenza vaccines, the
RF will continue to strengthen its working rela-
tionships with countries and suppliers to manage
modifications of demand and supply, ensure a
smooth and constant flow of vaccines, and avoid
stock outs. m

Table 1. Prices for Vaccines Purchased Through the PAHO Revolving Fund, 2008 (Prices shown in U.S. Dollars)

Vaccine Doses per Vial | Average Cost Vaccine Doses per Vial | Average Cost
BCG 10 $0.10975 10 $0.17000
DTP 10 $0.16500 Polio (Plastic) 20 $0.15000
dT (Adult) 10 $0.08250 25 $0.16500
DT (Pediatric) 10 $0.09250 Polio Inactivated (with syringe) 1 $3.40000
DTaP Triple Acellular Adolescent/Adult 1 $12.00000 Rabies Vaccine Human | French Origin 1 $11.25000
Use/ Inactivated Purified
Lyophilized 1 $3.92000 Cell Culture Indian Origin 1 $11.50000
DTP-Hepatitis B-Hib
. 5 $0.06900
quUId 1 $395000 Yellow Fever
10 $0.08500
Hib Lyophilized 1 $3.35000 . .
il (WI_th prefilled : $3.20000
Hepatitis B Recombinant Pediatric 1 $0.25180 Adult Southern syringe)
Hemisphere with syringe 1 $3.45000
1 $0.41000 ( yringe)
Hepatitis B Recombinant Adult Influenza Adult Southern Hemisphere 10 $2.95000
10 b iatri i
$0.27070 Inf_Iuenza! Pediatric Southern Hemisphere . $3.35000
(with syringe)
1 $1.35000 _ :
Measles-Rubella Influenza Pediatric Southern Hemisphere 2 $1.47500
10 $0.52200 (10 vials per pack presentation) ’
1 $1.55000 Pneumococcal (with syringe) 1 $8.65000
Measles/Mumps (Zagreb Strain)/Rubella Hepatitis A Pediatric (with prefilled syringe) 1 $7.55000
l 20.90000 Hepatitis A Pediatric 1 $7.55000
1 $2.65000 Varicella 1 $8.70000
Measles/Mumps (Urabe Strain)/Rubella
10 $1.55000 Meningococcal A+C 1 $14.00000
Polio (Glass) 10 $0.17000 Rotavirus (10 vials per pack presentation) 1 $7.50000
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Table 1. Key Findings of Rotavirus Sentinel Surveillance System Evaluation, Paraguay, 2007

Evaluation Area Primary Strengths Primary Weaknesses
* Surveillance structure includes local, national, and international * Lack of economic and human resources.
System . . . s
- levels of leadership.  Number and location of hospitals may limit
Characteristics : . . . .

* Three years of continued surveillance. representativeness of national population

« All hospitals have up-to-date records for all solicited data
indicators. « Difficulties with testing of samples and recording of results.

Research « Uses standardized case identification methods defined by * Inconsistency in sending complete/timely data.

the Ministry of Health in Paraguay’s Rotavirus Surveillance « Insufficient data analysis and communication of results
Operational Manual.

* Ministry of Health provides regular supervision/training for * Lack of training at highest and lowest levels of surveillance

Education hospital leadership. system.
* Hospitals provide staff with training. * No integrated training of all leadership.
 Measures baseline burden of disease. * No plan of action to achieve goals are outlined in the
Action * Provides and records standardized treatment for diarrhea and Rotavirus Operational Manual.

rotavirus cases. * Fails to give sufficient information for action.

« Leaders within each level of system fulfill responsibilities to the * Inadequate management.

Leadershi best of their abilities. * Lack of communication, coordination, and collaboration
P  Motivation and commitment, as most levels of leadership report within and between all levels of leadership involved in

that rotavirus surveillance is a high priority. surveillance.
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