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RandomizedRandomized controlledcontrolled trial trial –– pilot pilot studystudy
EnrollmentEnrollment of 29 of 29 patients with informed consentpatients with informed consent
PatientsPatients withwith one  one  cutaneous lesioncutaneous lesion and confirmedand confirmed
diagnosisdiagnosis of of BuruliBuruli ulcer diseaseulcer disease
→→ ZiehlZiehl--NeelsenNeelsen stainstain on on smearsmear and and biopsybiopsy
AllAll patientspatients havehave beenbeen subjectedsubjected forfor 58 58 daysdays toto antibioticantibiotic
therapytherapy: : streptomycinstreptomycin + + rifampicin rifampicin ((S+R) S+R) 
1414 casescases treatedtreated withwith S+R (control S+R (control groupgroup))
1515 casescases treatedtreated in in additionaddition withwith hyperbaric oxygenhyperbaric oxygen
therapytherapy (H.O.T.) (H.O.T.) 

studystudy designdesign



protocolprotocol

AsAs B.U. B.U. hashas differentdifferent clinicalclinical and evolutive and evolutive patternspatterns we we 
tentativelytentatively comparedcompared similarsimilar groupsgroups asas followsfollows::

ClinicalClinical groupgroup 11: : nodulesnodules or or plaquesplaques eveneven ifif ulcerated ulcerated 
((diameterdiameter <5 cm)<5 cm)
Clinical group 2Clinical group 2: plaques and ulcerative lesions : plaques and ulcerative lesions 
(diameter >5cm)(diameter >5cm)
Clinical group 3Clinical group 3: : limphoedematouslimphoedematous extensive forms extensive forms 
with possible ulcerationwith possible ulceration

→→ Surgical excision of necrotic, Surgical excision of necrotic, limphoedematouslimphoedematous or  or  
ulcerated tissues performed in mean 4 weeks after S+Rulcerated tissues performed in mean 4 weeks after S+R

→→ Skin grafts performed 3Skin grafts performed 3--7days after surgery7days after surgery



HOT HOT schemescheme
•• 28 28 treatmentstreatments ((cyclescycles//sessionssessions) per ) per patientpatient

(one HOT (one HOT sessionsession per day, per day, forfor 5 consecutive 5 consecutive daysdays, , forfor 6 6 
weeksweeks))

•• the HOT timethe HOT time--periodperiod isis 40 40 daysdays

•• single treatment time : 75 single treatment time : 75 minutesminutes

2.5 ATA    2.5 ATA    forfor 35 35 minutesminutes
+ air  ATA    + air  ATA    for   for   5 5 minutes minutes 
+ 2,5 ATA    + 2,5 ATA    forfor 35 35 minutesminutes

•• total total daysdays per per patientpatient : 28 : 28 
•• total time total time per patientper patient: 2100 : 2100 minutesminutes ((35 hours) 35 hours) 
•• total HOT cycles for 15 patients : 420total HOT cycles for 15 patients : 420



followfollow--upup

performedperformed at:  30 at:  30 -- 60 60 -- 90 90 daysdays (T1(T1--T2T2--T3)T3)

CLINICAL SCORES OF IMPROVEMENT CLINICAL SCORES OF IMPROVEMENT 
B.U. OUTCOME EVALUATIONB.U. OUTCOME EVALUATION

recovered           recovered           100% :   score 3100% :   score 3
very improved  very improved  >  50% :   score 2>  50% :   score 2
improved          <  50% :   score 1improved          <  50% :   score 1
not improved          0% :   score 0not improved          0% :   score 0



statisticalstatistical analysisanalysis

database with data collection and frequencies 
evaluation of the variables to study
variance analysis following “One Way Anova”
Student’s t-test : the single values were
evaluated for the groups
tables reporting the results of the study and 
statistical significance test are shown



Clinical score size in HOT (n=15) and Controls (n=14) 
at T1, T2, T3 

in 3 clinical groups
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• limited number (size) of total cases (n=29)

• evidence of higher size of improved and cured patients with combined antibiotics        
plus HOT vs Controls treated only with antibiotics (surgery in all patients when
necessary)

• in T2 and T3 the highest scores are in HOT groups, especially in  clinical group 2 
(very improved) and 3 (recovered) 



100%29100,0%14100,0%15TOTAL

0,147%214,3%20,0%0improved < 50% 

0,5617%521,4%313,3%2improved > 50% 0,10

0,1776%2264,3%986,7%13recovered 100% clinical evaluation at T3

0,0314%428,6%40,0%0improved < 50% 

0,1059%1742,9%673,3%11improved > 50% 0,26

0,9028%828,6%426,7%4recovered 100% clinical evaluation at T2

0,1931%942,9%620,0%3improved 0% 

0,9028%828,6%426,7%4improved <50% 

0,0838%1121,4%353,3%8improved >50% 
0,15

0,303%17,1%10,0%0recovered  100% clinical evaluation at T1

%n%n%n
global  
P value

single string
P value

TOTALCONTROLSHOT

GlobalGlobal valuesvalues of of clinicalclinical improvementimprovement in HOT (n=15) and in HOT (n=15) and ControlsControls (n=14) (n=14) 
at T1, T2, T3 at T1, T2, T3 

analysedanalysed in in functionfunction of of clinicalclinical scoresscores



HOT

0,0%

53,3%

26,7%
20,0%

26,7%

73,3%

0,0%

87%

13%

0%
0%

20%

40%

60%

80%

100%

clinical evaluation at T1 0,0% 53,3% 26,7% 20,0%

clinical evaluation at T2 26,7% 73,3% 0,0%

clinical evaluation at T3 86,7% 13,3% 0,0%

recovered  
100%

improved 
>50%

improved 
<50%

improved 
0%Clinical scores Clinical scores

GlobalGlobal valuesvalues of of clinicalclinical improvementimprovement in HOT (n=15) and in HOT (n=15) and ControlsControls (n=14) (n=14) 
at T1, T2, T3 at T1, T2, T3 

analysedanalysed in in functionfunction of of clinicalclinical scoresscores

CONTROLS

7,1%

21,4%
28,6%

42,9%

28,6%

42,9%

28,6%

64,3%

21,4%
14,3%

0,0%

20,0%

40,0%

60,0%

80,0%

100,0%

clinical evaluation at T1 7,1% 21,4% 28,6% 42,9%

clinical evaluation at T2 28,6% 42,9% 28,6%

clinical evaluation at T3 64,3% 21,4% 14,3%

recovered  
100%

improved 
>50%

improved 
<50%

improved 
0%



GlobalGlobal valuesvalues of of clinicalclinical improvementimprovement in HOT (n=15) and in HOT (n=15) and ControlsControls (n=14) (n=14) 

at T1, T2, T3at T1, T2, T3
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0,014,650,750,3514150,10271,682,502,86assessment at T3

0,014,650,750,3514150,1027-1,68101,50101,13clinical evaluation at T3

0,052,930,780,4514150,26271,122,002,26assessment at T2

0,052,930,780,4514150,2627-1,12102,00101,73clinical evaluation at T2

0,961,020,890,8814150,1527-1,452,211,73assessment at T1

0,961,020,890,8814150,1527-1,45102,21101,73clinical evaluation at T1

p VarianceVarianceS.D. CONTROLSS.D. HOTNNpdft valueMean CONTROLS Mean HOT

tt-- testtest
HOT vs CONTROLS



ConsiderationsConsiderations on the on the studystudy

RecentRecent utilizationutilization of HOT of HOT techniquetechnique ((sincesince
MayMay 2005) 2005) forfor BU in West Africa (BU in West Africa (BeninBenin))
NoNo side side effects have been evaluated effects have been evaluated on on all all 
patients during therapiespatients during therapies and at and at followfollow--upup
UseUse of H.O.T. of H.O.T. also for other pathologies also for other pathologies of of 
common common application application ((osteomyelitisosteomyelitis, , 
diabetic footdiabetic foot, , vascular vascular or or distrophic cronic distrophic cronic 
ulcersulcers, , gasseous gasseous gangrene)gangrene)



ConclusionsConclusions (I)(I)

The The numbernumber of BU of BU patientspatients, , enrolledenrolled in in thisthis
pilot pilot studystudy, , treatedtreated withwith HOT (n=15) HOT (n=15) asas
wellwell asas the the numbernumber of of controlscontrols (n=14) (n=14) isis
stillstill limitedlimited
StatisticalStatistical analysisanalysis demonstratesdemonstrates, over  , over  
long long periodsperiods (T3), the (T3), the efficacyefficacy of HOT of HOT withwith
variancevariance p<0.01 (p<0.01 (arbitrarily statisticallyarbitrarily statistically
acceptableacceptable forfor a pilot a pilot studystudy))



ConclusionsConclusions (II)(II)

A greater number of patients (A greater number of patients (sample size studysample size study) ) 
is necessary for a further evaluation is necessary for a further evaluation 
→→ in the in the nearnear future future wewe plan plan toto continue the continue the 
studystudy withwith a RCT in a RCT in orderorder toto reachreach definitive definitive 
informationsinformations on the on the efficacyefficacy of HOTof HOT



This pilot study confirms also the efficacy of the This pilot study confirms also the efficacy of the 
recommended antibiotic therapy S+R for BU recommended antibiotic therapy S+R for BU 
(WHO 2004) : most patients of the control group, (WHO 2004) : most patients of the control group, 
only treated with antibiotics, improved or only treated with antibiotics, improved or 
recovered at T2, T3recovered at T2, T3
We hope that antibiotic therapy in association We hope that antibiotic therapy in association 
with HOT, early performed in BU patients, may with HOT, early performed in BU patients, may 
contribute to reduce the large surgical contribute to reduce the large surgical 
interventions and to prevent disabilitiesinterventions and to prevent disabilities

conclusionsconclusions (III)(III)



WHO AnnualWHO Annual meeting on meeting on BuruliBuruli ulcerulcer, 15, 15--17/03/200617/03/2006
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