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Background: Cancer outcomes in sub-Saharan Africa (SSA) remain suboptimal, in part due to poor patient
retention. Many patients travel long distances to receive care, and transportation costs are often prohibitively ex-
pensive. These are well-known and established causes of delayed treatment and care abandonment in Malawi
and across SSA.

Methods: We sent visit reminder texts and offered upfrontmoney to cover transportation costs through amobile
money transfer (MMT) platform to lymphoma patients enrolled in a prospective cohort in Malawi. The primary
aim was to test the feasibility of upfront MMTs.

Results: We sent 1034 visit reminder texts to 189 participating patients. Of these texts, 614 (59%)were success-
fully delivered, with 536 (52%) responses. 320/536 (60%) MMTs were sent to interested patients and 312/320
(98%) came to their appointment on time. Of 189 total patients, 120 (63%) were reached via text and 84 (44%)
received MMTs a median of three times (IQR 2–5). Median age of reachable patients was 41 (IQR 30–50), 75
(63%) were male, 62 (52%) were HIV+ and 79 (66%) resided outside of Lilongwe.

Conclusion: MMTs were a feasible way to cover upfront transportation costs for patients reachable via text,
however many of our patients were unreachable. Future studies exploring barriers to care, particularly among
unreachable patients,may help improve the efficacy ofMMT initiatives and guide retention strategies throughout
SSA.
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Introduction
The cancer burden is increasing in sub-Saharan Africa (SSA), with
an estimated 1million new cases and 683 000 deaths in 2018.1,2
Age-standardized incidence across the region is projected to in-
crease by 10–20% between 2015 and 2020.1,2 Recent efforts to
address this growing burden include focused programs to train
local healthcare providers as well as setting-specific initiatives to
build oncology research and clinical care capacity.3 The advance-
ment of oncologic care across the region has been supported in

part by bilateral partnerships with academic cancer centers in
high-income countries and engagement of the World Health Or-
ganization and pharmaceutical companies for improved access
to medications.3,4
The successes of these advancements are threatened by per-

vasive barriers patients encounter related to the accessibility of
healthcare, and cancer care in particular.5–8 Oncology services,
including chemotherapy administration and supportive care re-
sources, are often only available in hospitals located in large
urban areas.9 Many patients travel long distances to receive
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care, and transportation costs are often prohibitively expensive.10
Patient retention remains a major challenge across the region in
both research and clinical care, and contributes to suboptimal pa-
tient outcomes.6,8,11–14
Kamuzu Central Hospital (KCH) in Lilongwe serves a catch-

ment area of approximately 9 million people. It is one of two
public referral hospitals providing cancer treatment in Malawi.We
have repeatedly demonstrated that complex chemotherapy can
be administered safely with good outcomes even in a resource-
limited healthcare setting.15–22 However, our efforts to maximize
efficacy andminimize treatment-related toxicity require frequent
visits and intensive treatment. Since beginning the KCH Lym-
phoma Cohort Study in 2013, which is a prospective study that
provides standard of care treatment, we have facilitated clinic
attendance by reimbursing the transportation costs associated
with scheduled patient visits—a practice that is mandated by the
Malawi National Health Sciences Research Committee (NHSRC).23
Despite receiving reimbursement at the completion of their clinic
visits, many patients still come late to scheduled visits or miss
them entirely, and visit timeliness is likely worse outside of a
study situation where these reimbursements are not available.
Previous qualitative research by our group identified both long

travel distances and transportation costs to reach the central
hospital for cancer care as major barriers to care for patients.10
This was expected due to limited district-level healthcare infras-
tructure, and are both well-reported causes of care abandon-
ment throughout the region.7,13,24 In response to these findings,
we built a comprehensive retention plan. As part of this plan, we
sent appointment reminders and offered patients transportation
reimbursements via mobile phone money transfer (MMT) tech-
nology to lessen the upfront costs associated with receiving care.
We report our experience using MMT to facilitate timely patient
visits and better support patients throughout long-term, multi-
visit care in Malawi.

Methods
Participants and setting
From October 2018 to January 2020, we implemented MMT
among adult lymphoma patients enrolled in an ongoing prospec-
tive KCH Lymphoma Cohort Study that provides standard of care
treatment at KCH in Lilongwe, Malawi. MMTs are a common and
accessible way for patients to receive money through local cellu-
lar networks, even in remote settings like those in rural Malawi.

MMT program design and methods
The primary outcome of this pilot study was to test the feasi-
bility of upfront MMT to participants receiving treatment, and
the secondary outcome was to explore if the MMT intervention
decreased treatment delays. We ensured all patients receiving
care had a mobile phone, provided basic mobile phones (7955
Malawi Kwacha (MK), US$11) as needed to patients who signed
an agreement to return the phone upon treatment completion
and collected between one and three active phone numbers
per patient. Additionally, we provided an active Airtel SIM card
(300 MK, US$0.40), which has the best network coverage in

Malawi and allows MMT between different network carriers.
Our research associate underwent registration and training to
become an Airtel agent so we could help patients set up mobile
phones/mobilemoney accounts in clinic. Appointment reminders
for all scheduled clinic visits were sent via text message, as well
as a request to receive upfront transport reimbursement via MMT.
To receive an MMT, participants had to respond ‘yes’ via text, call
or a free ‘call me back’ message to not use their own airtime. If
the patient had low literacy, we either sent a text message to
a guardian/caregiver with documented literacy or directly called
the patient. Patients who declined MMT were not contacted
for future visits, unless they specified that they would like to
continue to be offered the MMT option for future scheduled clinic
visits in addition to the visit reminder text. Onemobile phone was
used in clinic to send texts, call and send MMTs to participants.
As an alternative to transportation reimbursement at the

completion of patient visits, we offered upfront transportation
funds through the MMT platform for upcoming scheduled clinic
visits. MMTs were sent to interested patients the Friday preceding
their scheduled clinic visit, which usually fell on Monday or Tues-
day of the following week. The upfront transfers and post-visit
reimbursements were standardized at 3500 MK (US$4.8), per the
fixed amount for research participation mandated by the NHSRC
for studies initiated prior to 2017. Exceptions were made on a
case-by-case basis for patients whose transportation cost was
much greater than the predetermined amount and could be ver-
ified via travel receipts. To demonstrate the distance our partici-
pants traveled to receive care at KCH, we mapped the home dis-
trict of origin for patients contacted during the MMT intervention.
A small number of patients temporarily relocate to Lilongwe dis-
trict during treatment, but this data was not captured.
Historically (pre-MMT), we collected active numbers

for patients at study enrollment, as well as numbers for
guardians/caregivers, to maintain communication through-
out treatment. If a participant did not have a phone, we would
collect phone numbers from a family member, friend and/or
neighbor. We did not provide phones or SIM cards, and did not
send appointment reminders. We provided the standardized
transport reimbursement of 3500 MK (US$4.8) at the completion
of the study visit in person in clinic.

Participant interviews
Weattempted to contact all unreachable patients to explore bar-
riers and guide future improvements to the initiative. The inter-
view guide was adapted from our previous qualitative study that
explored abandonment of care.6 Interviews were conducted by
phone in Chichewa by a trained research assistant. A 14-question
semi-structured interview guide included location of home dis-
trict, travel time to clinic, barriers to receiving care, barriers to
consistent mobile phone access, sociodemographic characteris-
tics and general understanding of cancer treatment.

Analysis
For the purposes of our analysis, patients were considered
reached or unreached. Patients were considered reached if they
had an active phone number, received the text message we sent
and responded to the text message. Patients were considered
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Figure 1. Flow chart of lymphoma patient contact during mobile money
transfers (MMTs) intervention in Malawi.

not reached if they had an inactive phone number, the text mes-
sage did not deliver or they did not respond to the delivered text
message.
We conducted an exploratory analysis to compare treatment

delays during the 17-month MMT intervention, October 2018
through January 2020, to 17-month pre-intervention historical
controls seen January 2017 through September 2018. Patients
were considered on time if they came to the clinic within +/-
seven days of their scheduled return visit. Patients who arrived
more than seven days early to their appointment were excluded
from the analysis, as these visits were often unscheduled due to
sickness. We further analyzed the demographic characteristics of
patients who arrived on time versus those who did not and strat-
ified by pre/post MMT initiation.
Cohort characteristics were summarized using simple descrip-

tive statistics, and statistical differences between groupswere as-
sessed using an alpha-level of 0.05 and a one-sided t-test for
roughly normally distributed data, Wilcoxon Rank Sum test for
nonparametric data and Chi-squared for categorical data. Anal-
yses were conducted using R 3.5.2 (New York, New York).

Ethical approval
All participants gave written informed consent. This study was
approved by the University of North Carolina Institutional Review
Board and Malawi NHSRC.

Results
Between October 2018 and January 2020, we attempted patient
contact 1034 times via text/phone call to a total of 189 participat-
ing patients (Figure 1).We gave 23 phones to patientswho did not

Figure 2. District of origin of patients receiving care at Kamuzu Cen-
tral Hospital in Lilongwe, Malawi who were contacted during the mobile
money transfers (MMT) intervention (n = 189). The black star represents
the location of Kamuzu Central Hospital in Lilongwe, Malawi.

have a mobile phone. Of 1034 appointment reminder texts sent,
696 (67%) reached an active phone number, and 614 (59%) texts
were successfully delivered (Figure 1). Among 614 delivered texts,
536 (87%) responded to the text; 216/536 (40%) declined MMTs,
and 320/536 (60%) MMTs were sent (Figure 1). Nearly all MMTs
(n = 312/320, 98%) resulted in on-time visits. Of the eight (2%)
that did not come to their appointment on time, two (25%) died,
two (25%) came seven to 21 days late, three (37%) came more
than 21 days late and one (13%) abandoned care. Of the 23 bor-
rowed phones, 20 (87%) were returned at treatment completion
and three (13%) were not returned because the participants died
at home.
Most patients (117/189, 62%) we contacted during the MMT

intervention resided outside of Lilongwe district (Figure 2). There
were no significant differences in the demographic character-
istics of the patients who were reachable/unreachable via text
(Table 1). We reached 120 (61%) patients via text (Table 1). Of
those reached, themedian age was 41 years (Interquartile range
(IQR) 30–50), 75 (63%) were male and 62 (52%) were HIV+
(Table 1). The most common diagnoses were: 49 (41%) diffuse
large B-cell lymphoma, 15 (13%) Hodgkin lymphoma, 15 (11%)
low grade non-Hodgkin lymphoma and 11 (9%) multicentric
Castleman disease. Most reachable patients (84/120, 70%)
received MMTs a median of three times (IQR 2–5). The median
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Table 1. Baseline characteristics of patients seen during the pre-mobile money transfer (MMT) period compared to those contacted during the
MMT initiative. Patients were considered reached if they had an active phone number, received the text message we sent and responded

Pre-MMT Post-MMT initiation Pre vs. post

All Reached Not reached p-value
Variable n = 213 n = 120 n = 69

Male sex, n (%) 129 (61) 75 (63) 44 (64) 0.71
Age in years, median (IQR) 41 (30–54) 41 (30–50) 41 (32–52) 0.33
Resides outside of Lilongwe, n (%) 133 (62)* 79 (66) 38 (55) 1.00
HIV-positive, n (%) 115 (54)** 62 (52) 40 (58) 0.96
Diagnosis, n (%) 0.98
Diffuse large B-cell 88 (41) 49 (41) 29 (42)
Hodgkin 19 (9) 15 (13) 9 (13)
Low grade non-Hodgkin lymphoma 20 (9) 15 (13) 4 (6)
Multicentric Castleman disease 18 (8) 11 (9) 5 (7)
Burkitt lymphoma 18 (8) 9 (7) 7 (10)
Plasmablastic 14 (7) 5 (4) 7 (10)
Acute lymphoblastic leukemia 9 (4) 5 (3) 2 (3)
Other lymphoma 27 (13) 11 (9) 3 (4)

*Missing 7.
**Missing 1.

Table 2. Clinic visit volume stratified by pre- and post-initiation of mobile money transfers (MMTs) for lymphoma patients in Malawi

Pre-MMT Post-MMT p-value

Number of patient visits 1622 1122
Average treatment delay in days, mean (SD) 8.0 (52.5) 6.1 (35.5) 0.31
Average treatment delay in days, median (IQR) 1.0 (0–1.0) 1.0 (0–1.0) 0.61
On-time visits, n (%) 1433 (88) 1000 (89) 0.57

MMT amount was 3700 MK, approximately US$5, with a range of
3700 MK to 23 000 MK (US$5 to US$30).
We conducted an exploratory analysis of treatment delays in

our longitudinal cohort, comparing the 17months after initiating
MMTs to the 17months prior to initiation. Therewere 213 patients
seen during the pre-intervention period, and their demographic
characteristics were similar to the 189 seen post-MMT initiation
(Table 1); 114 patients were seen in both analysis periods, and
this overlap was expected. During the pre-intervention period,
there were 1622 scheduled clinic visits, of which 1433 (88%)
patients arrived on time (Table 2). On average, patients returned
to the clinic within a median 1.0 day (IQR 0–1) of their scheduled
return visit. Following the initiation of MMTs, there were 1122
scheduled clinic visits. We attempted contact for 1034 (92%) of
these visits, and 1000 (89%) patients arrived on time (Table 2).
Patients returned to the clinic within a median 1.0 day (IQR 0–1).
The proportion of patients who returned on time, the mean
treatment delay and median treatment delay did not signifi-
cantly change with the MMT initiative (p = 0.57; p = 0.31 and

p = 0.61, respectively). Among on-time visits, mean days be-
tween scheduled clinic visit and actual return was 0.83 (SD 1.33)
for the pre-MMT visits and 0.95 (SD 1.59) for the post-MMT visits (p
=0.05; Table 3). In addition, a larger proportion of patients seen in
post-MMT visits resided outside of Lilongwe (Pre: 62%, Post: 67%,
p = 0.008). Median treatment delay among those who did not
arrive on time (> seven days late) did not differ between pre-MMT
visits 15 days (IQR 9–39) and 15 days (IQR 10–30) for post-MMT
visits (p = 0.67) (Table 3). There were no significant differences
in the demographic characteristics of patients who arrived on
time versus those who did not arrive on time (> seven days late)
(Table 3).
We conducted semi-structured phone interviews with pa-

tientswhowere unreachable through theMMT initiative to further
explore barriers to care; we attempted to contact 58 patients and
reached seven (8.3%). The majority (6, 86%) reported regular
access to a mobile phone during the initiative, but few (2, 29%)
were able to charge their phone at least once per week. Only
one (14%) could reliably purchase airtime. All patients (7, 100%)
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Table 3. Characteristics of participants who arrived on time (+/- seven days) vs. not on time (> seven days) to clinical visits pre and post mobile
money transfer (MMT) initiation for lymphoma patients in Malawi

On-time visits (+/- seven days) Not on-time visits (> seven days)

Pre-MMT Post-MMT p-value Pre-MMT Post-MMT p-value

Number of patient visits 1433 1000 189 122
Average treatment delay in days, mean (SD) 0.83 (1.33) 0.95 (1.59) 0.05 62.1 (143) 48.6 (98) 0.36
Average treatment delay in days, median (IQR) 1.0 (0–1.0) 1.0 (0–1.0) 0.88 15.0 (9.0–39.0) 15.0 (10.0–30.0) 0.67
Male sex, n (%) 898 (63) 557 (56) 0.001 107 (57) 71 (58) 0.92
Age in years, median (IQR) 40 (27–53) 40 (29–49) 0.48 38 (27–51) 40 (30–46) 0.90
Resides outside of Lilongwe, n (%) 891 (62) 666 (67) 0.008 126 (67) 79 (65) 0.90
HIV-positive, n (%) 713 (50) 459 (46) 0.09 93 (49) 71 (58) 0.13

expressed understanding the goals of their chemotherapy treat-
ment as well as what could happen if their chemotherapy cycles
were delayed or missed. The main barriers to receiving care were
transportation issues (4, 57%) and childcare responsibilities
(3, 43%). Respondents reported traveling a median 1.5 hours
(IQR 1.5–5.0) to KCH, which included a median of 40 minutes
(IQR 12.5–158) by foot from their homes to the closest minibus
depot. Most lived in homes with iron sheet roofing (5, 71%)
versus a grass-thatched roof (2, 29%), cement (4, 57%) ver-
sus dirt flooring (3, 43%), with traditional latrine pit toilets (7,
100%) and a tap (4, 57%) as their primary water source versus
borehole (3, 43%).

Discussion
We report the first attempt to integrate MMTs into long-term,
multi-visit oncology care in Malawi and, to our knowledge,
throughout SSA. We transferred upfront transportation reim-
bursement, as opposed to reimbursement at the completion of a
patient’s visit, using amobile phone platform in an attempt to re-
duce the financial burden associatedwith long travel distances to
care and expensive transportation. Although one-third of contact
attempts were unsuccessful, the initiative was well-used among
reachable and interested patients. Nearly all (98%) patients who
received MMTs came to their clinical visits on time. In light of
ongoing attempts to increase patient retention and ultimately
improve disease outcomes, the integration of MMTs may be a
valuable strategy for which our findings provide important initial
insight.
Health ethicists often cite compensating patient engagement

as directly jeopardizing patient autonomy.23 Nyangulu et al. re-
viewed the ethics of research compensation in Malawi and ar-
gue that the NHSRC mandated amount of US$5 to US$10 places
undue influence on research participants.23 We agree that the
ethics of reimbursing transportation costs contingent on research
participation are challenging, particularly among patient popula-
tions where the costs associated with receiving care are not in-
significant.23 However, we offered MMT to patients enrolled in our
KCH Lymphoma Cohort Study, which is a prospective single-arm
study where participants receive standard of care treatment, in-
cluding curative-intent chemotherapy and supportive care at all

visits. Participants are not asked to come for research-only re-
lated visits, it is not a clinical trial and no investigational drugs
are used, resulting in minimal participant risk. The primary goal is
to improve outcomes among cancer patients in Malawi. Our re-
search is embedded into standard clinical care, which allows us
to provide optimized care and treatment in a setting where drug
availability is sporadic and the healthcare system is extremely
understaffed. Further, the majority of our patients (62%) reside
outside of Lilongwe, with many clustered in the Northern region,
and oncology services are not available in their home districts.
Although public sector healthcare in Malawi is provided at no
cost to patients, the financial strain associated with missed work
and transportation costs to access cancer care cannot be under-
stated. Many of our patients are subsistence farmers, and most
Malawians do not make more than US$2 per day. Given these
economic constraints, upfront reimbursement is perhaps more
equitable than reimbursing after the completion of a clinical visit.
Among visits where an upfront MMT was sent, nearly all pa-

tients arrived on time (98%). There were initial reservations that
patients might misuse upfront transportation reimbursements
and not come to their clinical visits or not return borrowed phones
at treatment completion; however, we are happy to report that
this rarely occurred. Based on anecdotal feedback from our re-
search assistant, those who declined to receive MMT and pre-
ferred to receive the reimbursement at the completion of their
clinic visits (our historical pre-MMT method) often did so because
they did not want to misuse the funds prior to their visit. In con-
trast to our hypothesis, following the initiation of MMTs, we did
not observe a significant improvement in on-time clinical visits in
our exploratory analysis. The majority of our patients arrived to
scheduled clinic visits on time both pre MMT (88%) and post MMT
(89%; p= 0.57). One explanation suggested by these data is that
the MMT initiative did not reach the subset of patients who faced
the most significant barriers to care.
Approximately half (48%) of our contact attempts were

unsuccessful—340 reached an inactive phone number, 80 texts
failed to deliver and 78 delivered texts did not get a response.
Possible reasons for being unreachable include: inactive phone
number due to mobile network de-activating service; text mes-
sage not delivered, which occurs if the phone is turned off, not
charged, out of network range or the SIM card is changed to a
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different carrier (which is common as there are two mobile net-
works inMalawi); or participant is unable to respond to a delivered
textmessage, often a result of no pre-paid airtime loaded on their
phone. These challenges are also present in other mobile health
efforts in low-income settings; a review of these efforts reported
that healthcare workers found communicating with patients via
amobile health platform overall beneficial, but experienced chal-
lenges related to poor network connection, access to electricity
and the cost of recharging phones.25
In our MMT intervention, receiving and withdrawing the MMT

does not require airtime, but the participant must have some
amount of airtime loaded on their phone to respond to our visit
reminder text and offer to send upfront MMT. If interested, our
clinical MMT coordinator then initiates the MMT and the patient
withdraws the transfer at a local mobile money booth. This pro-
cess is relatively affordable—for each upfront reimbursement of
3500MK (US$4.8) via MMT, associated network fees were 210
MK (US$0.28) when sending to Airtel customers and 525 MK
(US$0.71) when sending to out-of-network participants. We gave
active Airtel SIM cards to all participants in order to encourage in-
network MMT transactions and decrease overall costs.
Other mobile phone contact initiatives in SSA have largely

focused on communicating broadcast messages to patients
focused on improving adherence to ante- and post-natal care,
childhood vaccine adherence, HIV prevention and care, as well as
communicating lab results to patients.26–33 This approach can be
successful without soliciting a response from the patient, via text
or call.26–33 Regional studies have also encountered challenges
when sending participants text messages, and report that only
20–25% of participants received and/or responded to their mes-
sages.29,33 An intervention in rural Uganda successfully used text
messaging to communicate abnormal laboratory results that
required clinical follow-up and offered patients who returned
within seven days post-visit transportation reimbursement, but
did not report whether patients responded directly via text.28 In
contrast to these interventions, sending MMTs is amulti-step pro-
cess and requires patient response to be successful. One group
sent automaticmobile cash transfers tomothers who vaccinated
their children on time once the clinic had confirmed adherence.31
Most (90%) participants reported receiving the SMS and 83% re-
ported receiving an MMT; however, this approach did not require
a response.31 There are no reports from SSA on using upfront MMT
to promote treatment adherence and retention in cancer care.
We specifically contacted patients who were unreachable to

identify alternative ways we could support them during cancer
care; most cited transportation cost, distance and childcare re-
sponsibilities as continued challenges. They also reiterated that
having reliable access to a phone charger and funds to purchase
airtime were particularly challenging. We attempted to set up a
toll-free clinic number for patients to call as part of the MMT in-
tervention, which would mitigate insufficient airtime funds, but
the cost was not sustainable as the mobile phone company
charges 100 000 MK (US$135) monthly to maintain a toll-free
line. Given our experience, future interventions include providing
solar chargers and/or battery packs for phone charging and send-
ing airtime to participants to facilitate a response. One participant
suggested having a hostel in Lilongwe where patients could stay
while receiving treatment, especially for those who travel long
distances for care and are not able to re-locate to Lilongwe dur-

ing treatment. Patient hostels reduce both accommodation and
transportation barriers and have been successfully implemented
in several other sites across SSA.34–36 We are working with KCH
leadership to develop a plan for establishing and sustaining a hos-
tel for cancer patients. There is no cancer treatment facility in the
Northern region, which contributes to extremely long travel times
with high associated costs. We urge the Ministry of Health to es-
tablish a cancer treatment facility in the Northern region, which
will likely alleviate barriers related to travel distance.
Study limitations include the large number of unreachable pa-

tients, potential existing differences between the pre- and post-
intervention time periods as well as overlap between the patient
groups, the small sample size for the phone interviews to assess
barriers and inadequate sample size to determine the effect of
the MMT intervention on treatment delays.
Our experience suggests we need better strategies to reach

patients who were unreachable via the MMT intervention
(69/189). To further understand how we can best support this
cohort of patients, future qualitative studies are needed to iden-
tify specific barriers to cancer care and explore ways to overcome
these barriers. Furthermore, a larger clinical trial is needed to eval-
uate if upfront MMT results in decreased treatment delays. We
encourage key stakeholders and the Malawi Ministry of Health
to partner with local mobile phone network providers to estab-
lish toll-free health lines without monthly charges to improve
remote access to healthcare, particularly for patients receiving
long-term, multi-visit care.

Conclusions
MMTs were a feasible and effective way to cover upfront trans-
portation costs for patients who were reachable via text and in-
terested. Nearly all (98%) patients who received MMTs came to
their appointment on time. However, it appears the MMT inter-
vention failed to reach those patients who faced the most signif-
icant barriers to care.
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