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ABSTRACT Maternal and reproductive preventative and eatly health interventions can often lead to exponential cost-
savings on long-term sequalae of complications related to this aspect of health. The DPRK occupies a region of the
wotld which has a high rate of sexual and reproductive health issues, and with this in mind and the possible cost-savings
could be a good candidate for preventative public health interventions. In particular, chlamydia, an STI that is
asymptomatic in the majority of patients but can lead to expensive long-term sequalae as well as having high rates of
partner co-infection, could be a good candidate to explore for a screening and treatment programmed within the DPRK
to prevent more costly long-term impacts such as pelvic inflammatory disease, as well as increased risks of miscartiage.
This paper explores, through a literature review, the potential cost-effectiveness of a chlamydia screening programme

in the DPRK through a lens which also considers the unique geopolitical space the country occupies.
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INTRODUCTION

Treating complications in pregnancy, miscarriage and delivery can have major economic consequences.! Within
Southeast Asia only 38% of women who experience complications during pregnancy and delivery receive care
for them and their baby.? This dispatity between need for care versus care accessed and provided can lead to
increased rates of maternal and infant mortality. In the Global South, economic burden to the health system as
a result of such complications should also be considered as a secondary concern.? Sexually Transmitted Infections
(STIs) can be one contributing factor to increased risks of complications during pregnancy.* With 20% of 357
million people globally diagnosed each year with an STI living in Southeast Asia, >¢ it is possible that these high
rates are impacting rates of pregnancy complications. Especially in an area where a majority of women are not
receiving the care required to deal with these complications, there is a potential for greater health and economic
consequences of STTs.

131 million out of 357 million global STI cases ate chlamydia,* an STI that can lead to pelvic inflammatory
disease, ectopic pregnancy, tubal infertility, endometritis, perihepatitis, sexually acquired reactive arthritis and can
also facilitate greater risks of transmission of human immunodeficiency virus (HIV).7 0.2-2.7% of women with
chlamydia expetience ectopic pregnancy, compared to 0.5 — 1.5% of all pregnancies,® and up to 30% of women
with chlamydia developed PID, and 0.1 - 6% developed tubal-factor infertility.® Infertility and pregnancy
complications have cost implications and economic development implications for countries and their health
systems, !0 including greater cost of treatment of such conditions than prevention, as well as reduction in quality-
adjusted life years due to such sequelae.
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In the Democratic People’s Republic of Korea (DPRK), situated in the WHO Southeast Asia region, there is
also evidence of high rates of chlamydia.!’ The United Nations Fund for Population Activities (UNFPA)
reported chlamydia in 9.6% of symptomatic women who presented for testing.!! Considering that 70-95% of
chlamydia infections are asymptomatic'? and that chlamydia also has a high transmission frequency (up to 75%
of partners of people diagnosed with chlamydia also have the infection), the possibility of a high number of
infections in the DPRK, as well as the greater region of Southeast Asia, cannot be excluded. This analysis will
focus on chlamydia in the DPRK, where the Ministry of Public Health (MOPH) and the UNFPA have
committed to improving the quality of testing and treatment of STIs.!?

Current infrastructure in Southeast Asia, including the DPRK, is not ideal for dealing with the possible scale of
the issue,!'* However, with the commitment of the current stakeholders (MOPH and the UNFPA) to
improving testing and treatment as well as improvement in sexual and reproductive health (SRH) in general,
there is a good base for both stakeholders to not only improve SRH, but also alleviate the economic burden on
the health system of the long-term consequences of chlamydia in the population.

OPTIONS AND CONSIDERATIONS

Past evaluations show that such partnerships have been effective in strengthening the healthcare system in the
DPRK.™ Based on previous experience of successful partnerships, it would be in the interest of current
stakeholders to bolster this aspect of the health system with multi-agency collaboration; either through
partnerships that are already established or the introduction of a new stakeholder that specializes in STI testing,
diagnosis and treatment.

Due to the asymptomatic nature of chlamydia, a screening program similar to that run in the UK for 15 — 24-
year-olds (who have the highest burden of new chlamydia incidence) is a viable option.'>

Targeting other demographics or groups for screening is another option: such as testing members of the military,
teenagers and young adults at school or university, workers in factories, or pregnant women at ante-natal clinics.
During a screening session there would also be the opportunity to screen for other STIs such as gonorrhea,
syphilis and trichomoniasis vaginalis. This, however, would increase the cost per person screened. Due to the
majority of chlamydia cases being asymptomatic,® screening programs have a significant effect on addressing
chlamydia prevalence and reducing the rates of expensive medical complications.!

Diagnosing Chlamydia

Chlamydia can be diagnosed with nucleic acid amplification tests (NAAT'), and more recently polymerase chain
reaction rapid diagnostic tests, a form of point-of-care test (POCT). POCTs are ideal for screening as they reduce
the loss to follow up due to the ability to give results within the same consultation as the test is done.!”

The aQcare Chlamydia TRF kit was the only POCT for chlamydia that was found to have comparable sensitivity
and specificity to NAATSs.'8 NAATSs has a >96% sensitivity for cervical swabs,” and the aQcare Chlamydia TRF
kit showed 93.8% sensitivity.!® The Cepheid GeneXpert also performed well with high sensitivity and specificity
(97.6% sensitivity for female urine samples, and >99.4% specificity for all samples!'?). However, the cost per test
and the need to have a constant electricity supply could be prohibitive when trying to reach areas where electricity
supplies are not guaranteed. Other POCTSs are available, however their sensitivity and specificity mean they are
generally unsuitable as POCTs instead of using NAATSs.18

Treating Chlamydia

Treatment for chlamydia is a relatively simple regime of antibiotics. Doxycycline or azithromycin are the first-
line treatments for chlamydia; if a patient is unable to have either of these, amoxicillin, erythromycin and
tetracycline can also be used.?

Partner Notification

Partner notification as standard protocol for all positive results increases the effectiveness as well as reduces the
cost per positive test of chlamydia screening programs.?! Partners can either also be tested for chlamydia or can
simply be treated on the basis of being a contact due to the high concordance rates.t Partner notification would
need to be done on a voluntary basis, and could be either done by the index patient or by the care provider. This
would need to be done in partnership with the index patient and with their consent and framed positively as
something that will improve the health of the index patient and their partner. According to guidelines available
from the Society of Sexual Health Advisors.?? Such guidelines could be produced in conjunction with the MOPH
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in the DPRK as part of a screening program. Should the index patient not wish to notify their partner of the
infection, such wishes should be observed by healthcare providers to maintain patient confidentiality. However,
they should be made aware of the high chance of reinfection and the health impacts of this.

Test of Cure

Test of cure (TOC) for chlamydia infection is not routinely recommended. In pregnant women, TOC is
recommended where poor medication compliance is suspected.” Repeat testing, or testing for reinfection, is
recommended, particulatly for patients for whom partner notification was not completed. The British
Association for Sexual Health and HIV recommends re-testing for under 25s at 3-6 months due to high
prevalence. It could be suggested that a chlamydia POCT be done at every ante-natal appointment, however the
minimum should be at the first ante-natal appointment and the last scheduled appointment before delivery, to
reduce the risk of neonatal chlamydia infection.”

Sanctions

Any POCTS used in the DPRK as part of a screening program would need to be imported. How far they could
have to be transported and the cost of this would depend on where they are sourced from. The aQcare Chlamydia
TREF kit is made by a South Korean company, so the cost of importing would be less than a POCT made by a
European or American company. Sanctions relief would also need to be sought in order to import tests and
antibiotics for the program.

Aside from sanctions relief, no other extraordinary considerations need to be made in terms of importing kits
into the DPRK, as other NGOs (such as Eugene Bell) have been exporting equipment from South Korea to the
DPRK with appropriate sanctions relief with relative ease.?> UNFPA is also regularly granted sanctions relief for
importing reproductive health-related equipment into the country;?* it is not expected that sanctions would cause
any undue burden that is not already experienced by humanitarian healthcare programs currently operating within
the DPRK.

DPRK Staff Capacity Strengthening

Training would also need to be provided for the implantation of a screening program. POCTs do not require
highly trained staff, so the cost of training would be minimal?> This could be integrated into the current
curriculum of training for health staff in two ways:

1. During initial training: doctors, nurses, and midwives could be trained in the use of POCT's during their
initial clinical training; this then could be used in the future for the potential introduction of POCTs for
other infections. Based on the UNFPA’s success of introducing a standardized midwifery curriculum
to the DPRK, with buy-in from the MOPH, previous experiences indicate this is practical and would
ensure coverage and standards of training.

2. As part of the program introduction: at each clinic where the screening program is being rolled out, a
number of training sessions run by both foreign project staff as well as local staff would ensure that all
current working staff would have the requisite training and not result in a gap and waiting for current
students to graduate and start working. This would necessitate not only training with staff in clinics on
POCTs, but also require “Train the Trainer” sessions for medical staff in management and supervisory
positions to ensure sustainability of the project long-term. Compared to the first option, this would
mean that the training is going only to the specialized staff who require it for the initial pilot as well as
any potential wider roll-out.

Based on timeframes, initially the second option would be selected for a potential project. Staff who took part in
the training would receive a certificate of competency to utilize the POCTs upon completion of training from
project partners.

EVALUATION

Evaluation of ante-natal chlamydia screening

The cost-effectiveness of a chlamydia screening program depends on the prevalence of the infection within the
targeted population and the number of service-users screened; ante-natal chlamydia screening has been shown
to be cost effective in high-prevalence areas (prevalence >16.9%) using NAATs.26 The use of POCT's can further
increase the cost-effectiveness of a screening program.?’
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Considering cost-effectiveness of screening to reduce long term complications; a prevalence of 6% (less than the
9.6% reported in symptomatic women reported in the DPRK) with one annual chlamydia test leads to a decrease
in the prevalence of PID and associated costs.?

Table 1: Risks, QALY losses and cost-effectiveness results of complications following acute CT screening during
pregnancy to detect 1000 positive women, showing antenatal CT screening is cost effective in terms of QALY
gained.”’

Application to the DPRK

UNFPA reports that >90% of pregnant women attend at least four ante-natal appointments;'! therefore, with
the inclusion of mandatory partner treatment for positive cases, ante-natal screening could provide the best
opportunity to test. Screening in an ante-natal clinic also means that staff there will already have a knowledge of
SRH, and so not as much training may need to be done for staff working there to deliver effective counselling,
testing and treatment, than staff at other potential testing sites such as schools or factories. Adding screening as
a routine part of ante-natal appointments may offer the best chances of getting positive results and screening a
population that would be at-risk.

RECOMMENDATION
Recommendation Overview
With Southeast Asia having a high STT burden and the DPRK sharing some of this, a screening program that
takes place as a routine part of ante-natal appointments with automatic partner treatment seems to be the most
viable, cost-effective, and high-priority step. This could maximize the number of relevant contacts who are
sexually active and at risk of transmitting the infection, as well as prevent adverse effects in pregnancy for both
the mother and baby.?
As part of the screening program, pre-screening counseling would be done with each client, consisting of
information on chlamydia, how to prevent it and partner notification and treatment. When a positive result is
given, treatment and information on treatment would need to be given. Repeat testing is recommended during
pregnancy to ensure the best outcomes for the mother and baby;*® due to the high rates of access of ante-natal
clinics during pregnancy, this would not be too difficult to implement. The implementation of this program
would lead to an improvement in the reproductive health of women and men, as well as help to reduce the risks
to babies during pregnancy caused by chlamydia infections.
Recommendation for pilot implementation
Implementation of regular chlamydia screening during ante-natal appointments should consider the following
sequential steps:
1. Liaise with the UNFPA and the MOPH to ensure culturally appropriate implementation of the program
and identifying appropriate clinics in which to pilot the program3!
2. Identify all materials needed for the screening program and apply for sanctions relief as appropriate;
based on situation analysis and cost, the aQcare chlamydia POCT would be most appropriate
3. Train current staff offering ante-natal appointments in pre-testing counseling, how to perform POCTs,
delivering positive diagnoses, giving treatment as well as partner treatment, test of cure and record
keeping
4. Initiate screening in clinics identified as appropriate for piloting the program
5. Monitor records for number of tests, number of positives, test of cures, etc. to determine the
effectiveness of the program
6. Alter and scale up training and screening program as appropriate from the pilot
7. Review and explore the possibility of implementing the screening program for different demographics

CONCLUSION

A chlamydia screening program for the DPRK has the potential to improve the reproductive health of women,
increase fertility, decrease pregnancy complications, as well as have economic benefits by reducing expensive
medical complications caused by an infection that is relatively common but also easy to tre
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