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Abstract

Background
A large poliomyelitis outbreak occurred in 2010 in the Republic of Congs paper

describes the demographic and clinical characteristics of pgdidm cases and thei
outcomes following physiotherapy.

Findings

Demographic and clinical data were collected on 126 individuals betiNeeember 23
2010 and March 23, 2011. The male/female ratio was 2.5 and the mediaasad® year

[72)



(IQR: 13.5-23). The most severe forms of the disease were moraaom older patients
81 of the 126 patients (64.3%) had multiple evaluations of muscle strengtmgApatient
with multiple evaluations, 38.1% had improved strength at final evahyati8.3% wers
stable and 13.6% had decreased strength.
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Conclusions

Most acute poliomyelitis patients receiving physiotherapy hadawsal or stable muscle
strength at their final evaluation. These descriptive resultsligig the need for furthe
research into the potential benefits of physiotherapy in polio affected tgatien
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Background

After 10 years with no detected wild poliovirus transmission inrRépublic of Congo [1], a

large outbreak of poliomyelitis occurred in 2010. The outbreakestarith an unusual

accumulation of cases of acute flaccid paralysis (AFP) pteB#ber and October 2010 in
Pointe Noire, the second largest city in the country and the main commercial centre

The World Health Organization (WHO) defines AFP as a syndrdmeacterized by rapid
onset of weakness of an individual's extremities, often includirakness of the muscles of
respiration and swallowing, progressing to maximum severity withil0 days. The term
‘flaccid’ indicates the absence of spasticity or other signslieérdered central nervous
system (CNS) motor tracts such as hyperreflexia, clonusgtensor plantar responses [2].
AFP is the most common sign of acute polio, and is used for polidisgeirveillance and
often during poliomyelitis outbreaks.

During the Pointe Noire outbreak, Poliovirus type 1 was identifiegpp@timens tested at a
WHO-accredited laboratory. AFP cases were classifiedaberdtory confirmed polio,

clinical polio or non-polio cases by the National Polio Expert CotemifNPEC). An AFP

case was considered as clinically confirmed polio if it occuimed person with a strong
likelihood of having poliomyelitis based on clinical presentation, in agmewith residual

paralysis at least 60 days after onset and in a person wharigegrovince which had at
least 1 confirmed laboratory case of polio.

Overall in Pointe Noire, 378 cases were clinically confirmed, &ke<avere laboratory
confirmed and 3 were clinically compatible. The outbreak affectednly the adult
population (57.4% of cases were 15-24 years of age) with a large nunseeer# cases and
a high case fatality rate, especially in the male populatiarth&r details of this epidemic
have been described elsewhere [3-5].

At the request of the Ministry of Health, Médecins Sans Fna#i@MSF) provided medical
services and physiotherapy for AFP patients in the two public latsmt Pointe Noire,
Adolphe Cissé and Tie-Tié between November 23, 2010 and March 23, 2011. The
interventions were provided in these two public hospitals because all AFRvemsagferred
there.



Although recommended by the WHO [6], the effects of physiothepapyuscle strength in
the acute poliomyelitis phase remains poorly documented and the biphggraailable on
that subject is outdated. A few studies have addressed the potaletiaf physiotherapy on
the course of polio disease and muscle strength and functioning Eh&Jing that
physiotherapy is an effective treatment of polio-related problanascan improve muscle
function. A study carried out on 70 polio cases treated in 1952-1953 showedements
in muscle strength after physiotherapy, for some patientsngsas 6 months after symptom
onset [10]. In another study on poliomyelitis, the phase of potentiavegc of muscle
strength varied from a few weeks to a maximum of 2 years THtfeted physiotherapy at
different stages of the illness may therefore help torestrength, to prevent deformity, and
to rehabilitate patients.

Here, we describe the demographic and clinical characteristicswell as the

physiotherapeutic outcomes of patients admitted to Adolphe Ciss&iantié Hospitals

during one of the largest poliomyelitis epidemics in the eradicagira. Due to limited

resources and logistical infrastructure in the Republic of Comgodéscription focuses on
manual measurements of muscle strength.

Methods and analysis of data

We performed a retrospective analysis of program data twiblegatients’ responses after
physiotherapy. Using the WHO case definition, suspected polionsyeliting the epidemic
was defined as “any case of acute-onset flaccid paraly$i®)(Ancluding Guillain-Barré
syndrome, in a person under 15 years of age for any reason other \them ts@uma, or
paralytic illness in a person of any age in which polio is suegé¢l12]. Here we describe
the laboratory-confirmed and clinically-compatible polio case<glassified by the NPEC
who were inpatients at the two hospitals between November 23, 2010 arfd 2822011,
regardless of the date of diagnosis.

The medical and physiotherapeutic interventions included both an inpatiénbutpatient
component. A protocol on physiotherapy sessions and measurements wad defMSF
OCP headquarters in Paris. It was applied systematicalthenfield by four expatriate
physiotherapists along with 6 local health professionals trainedsapdrvised by the
experienced physiotherapists. During the physiotherapy programclenagength was
measured using the Medical Research Council scale of 1943 (Table 1).

Table 1 Medical Research Council grading of muscle strength

Grade 0 No movement is observed

Grade 1 Only a trace or flicker of movement is seefelt in the muscle, or fasciculation is observe
Grade 2 Movement is possible only if the resistasfagravity is removed

Grade 3 Movement against gravity is possible btitigainst resistance of the examiner

Grade 4 Muscle strength is reduced but muscle aatitn can move joint against gravity and resistanc
Grade 5 Muscle contracts normally against fullsesice

At admission to hospital, life-saving measures were priedtiZ he treatment of patients was
organized according to different type of paralysis. Patients tseated with vitamin B and
antibiotics when indicated, and an adequate caloric intake was ds$&tnevention of
pressure sores and pain control were provided together with tingulamassages. Cases
presenting weakness of respiratory and throat muscles wetedravith mechanical
ventilation. In cases with dysphagia, nutritional intake was giveugjtr a naso-gastric tube.



Deformities were prevented by passive movement in shorbsesseveral times a day, and
by providing supportive equipment.

After discharge from hospital, twice-weekly outpatient sessiomsused on patient
independence in daily activities. Different techniques were usettetagthen muscles, and
breathing exercises were carried out to prevent or reduceiameend to maintain sufficient
vital capacity. To prevent muscle contractures, paralyzed livdye passively mobilized,;
active assisted mobilization and strength training for weak amyeégng muscles was also
provided. To keep the limb in the corrected position between sessiaggshbwrere used.
Patients were trained in walking with supportive equipment.

The treatment of residual paralysis and muscles measuring #& MRC scale consisted of
increasing resistance in the weakest muscles and coordinationscfe groups. Moderately
weakened muscles (muscles measurB@n the MRC scale) were exercised with the goal of
increasing strength. Range of motion of major joints was rdgudasessed. Patients were
evaluated for orthoses and other durable medical equipment. Individual psrelpeatutic
sessions were also organized to provide support in coping with the trauma of suddesmsparaly
and with social stigma.

During the outpatient period, the degree of paralysis was recatdedch visit. Muscle
strength was evaluated using the MRC Scale at baseline and omgetla A patient was
classified as having severe disease if he or she had anddi®€ between 0 and 2 in more
than 2 limbs. Treatment outcome was defined as change in MRE lsstoveen the first and
the last visit, where improvement was an increase of museegsh by at least 1 point,
worsening was a decrease in muscle strength by at Igashtland stable where no change
was observed.

Patients were divided into 4 age groups. Patients aged less thears (the age group
traditionally affected by poliomyelitis), patients aged 6 to 15sé€achool aged children),
patients aged 16 to 24 years (young adults) and patients aged older than 25 yeg)s (adult

Data were collected by MSF clinicians at the time of coasah. Three types of
standardized data forms were completed: demographic, clinical gapbihierapy data. Data
were entered in EpiData version 3.1 (Odense, Denmark) and analyrgdtesia version 11
(College station, Texas, USA).

Differences in patient characteristics (age, sex, delaitration of physiotherapy, and
individual limb strength) were compared using chi-squared tests ig fhaigents receiving
only one muscle strength evaluation and those with multiple evalualibesFishers Exact
test was performed to assess differences between patiegioags. Medians were compared
using the Wilcoxon test.

Ethical considerations

This analysis used routine monitoring data collected by MSF-@GBliaboration with the
Ministry of Health of the Republic of Congo as described in amarandum of

understanding. This is a normal operating procedure for medieav@ntions during public
health emergencies. Authorization from the Ministry of HealtthefRepublic of Congo was
obtained prior to data collection. Privacy and confidentiality of pttievere ensured. All
data were anonymized when entered into the database and ideatificatmbers were



coded. No ethnic or identifying information was encoded. This retrospedéiscription of
program data is exempt from review by the MSF Ethical Review Board.

Findings

A total of 142 patients were diagnosed with poliomyelitis in Adolphes€iand Tié-Tié
hospitals from November 23, 2010 to March 23, 2011. Among these patients, 13% ¢19 out
142) were laboratory confirmed cases, and the rest were deslggmiprobable polio cases
by the NPEC. Of these, 5 were lost to follow-up, 1 refusediptingsapy during follow-up, 2
died before hospital discharge and 8 patient files were incomplateliBe demographic and
medical characteristics of the remaining 126 individuals \meedyzed (Table 2). The male
to female ratio was 2.5, and the median age of the patients wasEoold (IQR: 13.5 - 23).
The most common presenting symptoms included fever, headache, hadgnpajoint
stiffness with 56 patients (43%) presenting with these symptondisase onset. On
average, paralysis began 2 days after onset of febrile illides most clinically severe
forms, such as those involving paralysis of abdominal muscles,mae common in older
age groups.

Table 2 Patient characteristics by age group at baseline (N = 126)
Age group, years n (% of total)  Affected limbs, Severely affected Abdominal paralysis, Dorsal paralysis,

median limbs, median n (% of group) n (% of group)
0-4 15 (12) 4 1 7 (47) 6 (40)
5-14 20 (16) 4 1 14 (70) 14 (70)
15-24 62 (50) 3 1 40 (65) 39 (63)
>25 28 (22) 2 1 16 (57) 16 (57)

"Age group missing for one patient.
Physiotherapy characteristics

Among the 126 patients who received physiotherapy, 45 (35.7%) had aaitjggdient visit
with muscle strength evaluation and were then lost to follow-up. 8dnp&iti64.3%) had two
or more visits with muscle strength evaluation, for a total of\@éls. Comparing patients
with only one muscle strength evaluation to those with more thantbees were no
significant differences in age (mean age: 19 years vs. 18 ygargjer (32.4% vs. 44.6%
females, p = 0.4), or delay in the initiation of physiotherapgan delay 54 days vs 54.4
days). There were statistically significant differencesvben the two groups in terms of
MRC scores and the number of limbs affected (Table 3).



Table 3Severity of weakness in affected limbs in patients with one museulevaluation
(N = 45) and patients with>2 muscular evaluations (N = 81)

Limb 1 muscle strength evaluation, n (%) >2 muscle strength evaluations, n (%) p-value (Pearson)
Left Arm*
MRC score <3 8 (18) 36 (67) 0.003
MRC score>3 36 (82) 45 (33)
Right Arm
MRC score <3 6 (13) 36 (44) 0.001
MRC score>3 39 (87) 45 (55)
Left Leg
MRC score <3 18 (40) 51(63) 0.013
MRC score>3 27 (60) 30 (37)
Right Leg
MRC score <3 14(31) 57 (70) 0.001
MRC score>3 31 (69) 24 (30)

* One missing value.

Among 81 patients with multiple muscle strength evaluations, 51 (63%)résidual
weakness in all 4 limbs, with a median of three severelytaffdanbs (Table 4). Among
patients with dorsal paralysis, the male/female ratio was 2.5 (p = 0.043).

Table 4 Evolution of muscle strength in patients with>2 evaluations (N = 81)

At first visit At final visit
Limbs  Number of patients Limbs severely affected, Limbs severely affected, Limbs with improved  Limbs with decreased
affected (% of total) median [IQR] median [IQR] strength, median [IQR] strength, median [IQR]
1 5 (6) 1[0-1] 1[1-1] 1[0-1] 0[0-2]
2 16 (20) 1[1-2] 1[0-1] 1[0-1] 0 [0-0]
3 9 (11) 1[0-2] 0[0-1] 2 [2-3] 0 [0-1]
4 51 (63) 3[2-4] 3[2-4] 2[1-3] 1[0-1]
Total 81 (100) 2[1-4] 2[1-3] 1[1-2] 0[0-1]

Among those with multiple evaluations of muscle strength (Tahlst#ength improved in 31
patients (38%), remained stable in 39 patients (48%) and detediorafll patients (14%).
The magnitude of improvement varied from a minimum of 1 point toxamuen of 3 points.
Patients who improved or remained stable (86%) were among thesease patients at
baseline. The change in MRC score for each limb is shown in Figure 1.

Figure 1 Change in muscle strength between baseline and final visit by seitgrat

baseline (N = 81) * Change in muscle strength between baseline and final visit is shown for
each limb. In all four limbs, patients with severe weakness at baselimoexdikely to have
improved or stable strength at the final visit. * Severity is defined as MRC sco&infa

given limb.

Discussion

We have described the demographic and clinical characten$tecsubset of polio patients
during a major outbreak in Pointe Noire, Congo, and further descriljotéstial impact of
physiotherapy added to the standard outbreak response.

The results presented here suggest that physiotherapy, adradhisteeach stage of the
disease and tailored to meet individual patient needs, could bepantamt factor for the
potential recovery of muscular strength. At the least, we rate dnly a small minority



(14%) had increasing muscle weakness at the end of their physmthétawever it is
important to note that the outpatient follow-up physiotherapy offerdtis setting was an
optional adjunct for patients.

These descriptive results are supported by positive resultssigaral recent studies on the
utilization of physiotherapy in the post-polio syndrome [13-15]. Post-myli@rome is a
condition which affects polio survivors years after recovery fromn#ial attack of polio
virus and is characterized by slowly progressive muscles wsskifetigue, and gradual
atrophy [16]. Increased understanding of best treatments for posspotioome patients has
led to an increased awareness of the potential benefits of sxaruil physiotherapy during
acute poliomyelitis. Individualised treatment plans (both for individaals$ for individual
muscle groups) are likely important in these complex patients [17,18].

The age distribution of participants in our study is comparabs®toe recent poliomyelitis
epidemics. In 2006 in Namibia, all registered cases were mare 1A years old with a
male/female ratio of 8.5 [19]. In Albania during a polio outbreak in 1996, gi08ases were
aged between 10 and 34 years and the smallest incidence wasredgasnong the group
aged less than 10 years [20-22]. While children are still at Higisksin many settings, as
polio eradication efforts progress, more cases may continue to fmenseeder-vaccinated
young adults, who are prone to particularly severe disease.

Limitations

The results presented here are derived from routine monitoriagatat as no control group
exists, it is not possible to infer causality. In fact it vaodde unethical to withhold
physiotherapy given its established benefits for adults and ahildiéh neurological
conditions. However future studies could evaluate patients who did not halkertbfit of
physiotherapy as control subjects.

A high turnover in the physiotherapy team could have led to measutebias, and also
contributed to the missing data seen. In the context of a lardenaigi in a single city, the
relatively low number of laboratory-confirmed cases is not sumgrighough it is possible
that some clinically-confirmed cases may have been mssfiéas It should also be noted
that the duration of follow-up was relatively short. The lastirigot$ of these physiotherapy
interventions were not measured, therefore long-term outcomes are unknown.

Conclusions

This retrospective analysis describes a small group of patfentsal studies with long-term
structured follow-up would be an important next step. Nevertheless thsslts highlight a
potential positive impact of early physiotherapy on muscle dinemy patients with
poliomyelitis. This may be particularly important given the gwag epidemiology of polio
as eradication efforts continue. Further research on the possiblaf mhysiotherapy in acute
poliomyelitis should be encouraged.

Abbreviations

AFP, Acute flaccid paralysis; NPEC, National Polio Expert CommilNtRf-, Médecins Sans
Frontieres; IQR, Interquartile Range; WHO, World Health Organization



Competing interests

The authors declare that they have no competing interests.

Authors’ contributions

SM participated in the design and coordination of the study, intatjore of data, drafting
the paper and revising it critically for substantial content; SiViged statistical support for
the analysis and the interpretation of data. AEL and IMN ppatied in the interpretation of
data, and revising of the paper; JN, MC and RFG participated isinguvhe paper for
substantial content. KP provided the conceptual framing of the findiagscipated in the
design of the study and led subsequent drafts. All authors contributieel fioal writing of
the paper, have read and approved the final manuscript.

Acknowledgements

This research work was supported by Médecins Sans Frontier®B).(MVe thank the
Ministry of Health of the Republic of Congo for its support, MSF amicen Clausse for his
assistance.

Funding

This work was financed by Médecins Sans Frontiéres.

References

1. WHO: Outbreak of poliomyelitis, Republic of Congo, September 2010 - Beuary
2011.\WKly Epidemiol Rec 2011,86:141-152.

2. WHO/MNH/EPI/93.3. Geneva. Also available at
http://apps.who.int/iris/handle/10665/61626.

3. Grard G, Drexel JF, Lekana-Douki S, Caron M, Lukashev A, Nk&yh€&onzalez JP,
Drosten C, Leroy EType 1 wild poliovirus and putative enterovirus 109 in an outbrak

of acute flaccid paralysis in Congo, October-November 201 urosurveillance 2010,

15(47).19723.

4. Le MA, Llosa AE, Mouniaman-Nara |, Kouassi F, Ngala J, BdXalPorten K, Grais RF:
Poliomyelitis outbreak, pointe-noire, Republic of the Congo, $#ember 2010-February
2011.Emerg Infect Dis 2011,17(8):1506—-1509.

5. Patel MK, Konde MK, Didi-Ngossaki BH, Ndinga E, Yogolelo R, S&éla Shaba K,
Everts J, Armstrong LG, Daniels D, Burns C, Wassilak S, Radla M, Kretsinger KAn
outbreak of wild poliovirus in the Republic of Congo, 20162011.CID 2012,201255.

6. WHO: Polio and prevention, polio global eradication initiative.2010. Available at:
http://www.polioeradication.org/Polioandprevention.aspx.



7. WHO: Epidemiological Record Poliomyelitis in Tajikistan: first importation since
Europe certified polio-free. WKkly Epidemiol Rec 2010,85(18):157-158.

8. Bertelsen M, Broberg S, Madsen Butcome of physiotherapy as part of a
multidisciplinary rehabilitation in an unselected polio population with one-year follow-
up: an uncontrolled study.J Rehabil Med 2009,41(1):85-87.

9. Buchthal F:Problems of the pathologic physiology of poliomyelitisAm J Med 1949,
6:579-591.

10. Russell WR, Fischer-Williams MRecovery of muscular strength after poliomyelitis.
Lancet 1954,266:330—333.

11. Cooksey FSThe role of physiotherapy in the treatment of poliomyelitis.Proc Royal
Soc Med 1948,41(6):395-401.

12. WHO: Vaccine Preventable Diseases. 2011. Available at
http://www.who.int/immunization_monitoring/diseases/en/.

13. Willen C, Grimby G:Pain, physical activity, and disability in individuals with late
effects of polio.Arch Phys Med Rehabil 1998,79:915-919.

14. Farbu E, Gilhus NE, Barnes MP, Borg K, de Visser M, Drie8sétorward R, Nollet F,
Opara J, Stalberg EEFSN guidelines on diagnosis and management of post-polio
syndrome. Report of an EFNS task forceEur J Neurol 2006,13:795-801.

15. Tiffreau V, Rapin A, Serafi R, Percebois-Macadré L, Suppéolfy, D, Boyer F-CPost
polio syndrome and rehabilitation. Ann Phys Rehabil Med 2010,53:42-50.

16. Halstead LS, Rossi CDiew problems in old polio patients: results of a survey of 539
polio survivors. Orthopedics 1985,8:845—-850.

17. Agre JC, Rodriguez AA, Franke TMubjective recovery time after exhausting
muscular activity in post-polio and control subjects.Am J Phys Med Rehabil 1998,
77:140-144.

18. Ernstoff B, Wetterqvist H, Kvist H, Grimby Qe effects of endurance training on
individuals with post-poliomyelitis. Arch Phys Med Rehabil 1996,77:843—-848.

19. Weinstein Linfluence of age and sex on susceptibility and clinical mam@étations in
poliomyelitis. N Engl J Med 1957,257(2):47-52.

20. Nathanson N, Kew OMFrom emergence to eradication: the epidemiology of
poliomyelitis deconstructed. AmJ Epidemiol 2010,172(11):1213-1229.

21. Centers for Disease Control and Prevention (COui)tbreak of polio in adults-
Namibia. MMWR Morb Mortal WKkly Rep 2006,55(44):1198-1201.

22. Ciofi Degli Atti M, Prevots R, Sallabanda A, Malfait P, Dati E, Aylward B, Greco
D, Wassilak SPolio outbreak in Albania, 1996.Eurosurveillance 1997,2(5):37-39.



Left Arm Right Arm

Non-severe (n=45) _ Non-severe (n=45)

Severe (n=36) Severe (n=36)

0% 20% 40% 60% 80%  100% 0% 20% 40% 60% 80%  100%

W Decreased
m Stable
Left Leg Right Leg Increased

Severe (n=51) Severe (n=57)

Honsevere (n:30) _ Hon-severe (n=24) _

Figure 1 0% 20% 40% 60% 80%  100% 0% 20% 40% 60% 80%  100%



	Start of article
	Figure 1

