
AnnalsofClinicalandMedical 
CaseReports 

ISSN2639-8109 
 

 
CaseReport 

RestingEnergyExpenditureinAnorexiaNervosa:ACaseReport 

inTwoMonozygoticTwins 
DelsoglioM,DjaafarSandPichardC*

 

Geneva UniversityHospital,UnitofClinical Nutrition,RueGabriellePerret-Gentil4,1205 Geneva,Switzerland 
 
 
 

 
2. Keywords 

Energy expenditure; Fat mass; 

Fat-freemass;Anorexianervo- 

sa; Monozygotic twins 

 

 

 

 

 

 

 
 

 

 

 

 

 

3. Introduction 

1. Abstract 

Introduction:Littleisknownaboutrestingenergyexpenditure(REE)inpatientswithanorexia 

nervosa(AN)duringrefeedingandafterrecovery,duetothemetabolic,bodycompositionandphy

- sical activity changes. 

Methods:WepresentthecaseofayoungfemaleANpatientfollowedfor6-monthsduringrefee- 

dingandhermonozygotictwinsister,currentlyhealthyafterhavingrecoveredfromanorexianerv

osa 

5yearsago.WemeasuredtheirREEandrespiratoryquotientbyindirectcalorimetry,andtheirbod

y composition by bio- impedance analysis. 

Results:After6monthsrefeedingtheANpatientgained4.6kgoffatmass(FM)andlost3.3kg 

offat-freemass(FFM),resultinginnoweightgainandadecreaseofREEcomparedtothebaseline. 

HertwinsistershowedaprogressiveincreaseofbothFFM(2kg)andFM(1.5kg),howeverherRE

E stayed unchanged and lower than predicted. 

Conclusion: This case highlights the negative impact of hyperactivity on body weight 

control duringthetreatmentofANandcallstheattentiontotheassociationbetweenfat-

freemassandREE in former AN patients. The atypical low mREE we assessed, implies the 

role of other factors than fat-free mass in determining energy expenditure, and underlines 

the importance of measuring it to accurately define the individual caloric requirements. 

4. Materials&Methods 

Anorexia nervosa (AN) is characterized by restricted energy in- 

take,anintensefearofgainingweightanddisturbedbodyimage. 

Severe food restriction causes changes in energy metabolism and 

body composition, with a loss of both fat mass and fat-free mass, 

thelatterbeingoneofthemajordeterminantofrestingenergyex- 

penditure(REE)[1].PatientsdiagnosedwithANhavebeenshown 

lower REE compared to individuals with normal body weight or 

constitutionally thin [2, 3]. However, after weight restoration, REE 

of recovered-anorexic patients was found to be comparable to 

those of control subjects [4]. 

ThiscasereportstheevolutionofREEandbodycompositionina 

youngANpatientafter3and6monthsofrefeeding,aswellasthe 

relationships between these parameters, compared to those of her 

monozygotictwinsister,currentlyhealthyafterhavingrecovered 

fromAN. 

http://www.acmcasereports.com/ 

A27-yearoldwomanwasadmittedtothepsychiatricdayhospital for 

an evaluation and was diagnosed with a restrictive type AN. 

Herbodyweightwas39.5kg,withabodymassindex(BMI)of15.4 

kg/m2,andaweightlossof6kginthelast10months.Thepatient 

presented amenorrhea, a pronounced body image disorder and a 

relativelyintensephysicalactivity(2to3hourswalkingperday). 

Duringteenageyears,apreviousmedicalcaretorestoreherweight 

resultedunsuccessful,becauseofanabsenceofaconcomitantpsy- cho 

behavioral therapy. 

The patient was submitted to a multidisciplinary psychiatric and 

psychotherapeutic outpatient care, individually and in group, for 

oneyear.Itwasfoundthat,thisanorexiawaspartofaglobalcom- 

plexofanxio-depressivedisorder,focusedinparticularonherpro- 

fessional environment. The patient took part in the treatment pro- 

gramfor6months.TheANpatienthasamonozygotictwinsister, 
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who suffered of AN between the age of 13 and 23 years old. The 

twin sister is currently healthy and has an active lifestyle. During 

the6monthswefollowedthemup,sheintensifiedtheamountsand 

typesofphysicalexerciseandincreasedenergyintakesfrom1800 

kcal/dto2500kcal/d.WemeasuredtheirREEbyindirectcalorim- 

etry(Q-NRG®,Cosmed,Italy),andtheirbodycompositionusing 

50kHztetrapolarbioelectricalimpedanceanalysis(Nutriguard®, 

DataInput,Germany)oneweek,threeandsixmonthsaftertheAN 

patient started refeeding. 

5. Results 

Twins’ body characteristics and body composition during the 6 

months follow-up are shown in Table 1. After3monthsrefeeding, 

the AN patient’s gained2. 2kg of fatmass andlost0.7kgoffat-

freemass. After 6months, shegained 4.6kg of fatmassandlost 3.3kg 

off at-free mass compared to the baseline. The twin sister show 

edaprogres sivein crease of bothfat-freemass (2 kg) and fat mass 

(1.5 kg) in 6 months, reflecting the increment of physical activity 

and energy intake. REE measured by indirect calorimetry 

(mREE) and predicted by Harris-Benedict (pREE) are presented 

in Table 2. 

Table1. Body characteristics and composition measured by bioelectrical impe-

danceanalysis. 
 

 AN patient Twinsister 

Follow-up, months 0 3 6 0 3 6 

Body weight, kg 39.2 40.7 40.2 52.2 53.3 55.7 

BMI, kg/m2 15.4 15.7 15.5 19.4 19.8 20.7 

Fat mass, kg 2.6 4.8 7.2 12.2 12.5 13.7 

Fat-freemass,kg 36.6 35.9 33 40 40.8 42 

Table2.Energyexpendituremeasurements. 
 

 AN patient Twinsister 

Follow-up, months 0 3 6 0 3 6 

pREE (kcal/d) 1209 1216 1197 1329 1334 1349 

mREE (kcal/d) 927 949 875 1110 1141 1180 

mREE/kg (kcal/kg/d) 23.6 23.3 21.8 21.3 21.4 21.2 

mREE/Fat-

freemass(kcal/kg/d) 
25.3 26.4 26.5 27.8 28.8 28.1 

Respiratory quotient 0.86 0.80 0.76 0.74 0.74 0.74 

TheANpatient’smREEincreasedof22Kcal/dafter3monthsre- 

feedingcomparedtothebaseline,butdecreasedof74Kcal/dafter 6 

months, as consequence of fat-free mass loss. As expected, her 

mREEwaslowerthanpredictedbyHarris-Benedictformula(76%, 

meandifference290±28Kcal/d)andtohertwinsister’s(meandiff 

227±68 Kcal/d). Interestingly, her twin sister’s mREE was lower 

thanpredicted(85%,meandiff198±37Kcal/d)anddespitethegain of 

fat-free mass during the 6 months, it did not differ much com- 

pared to the baseline. 

http://www.acmcasereports.com/ 

6. Discussion 

Similarly to previous investigations [5, 6], our case showed that 

theANpatient’smREEwaslowerthanpredicted.After3months 

refeeding,shegained2.2kgoffatmass,butnochangesinfat-free mass 

were observed, resulting in unmodified mREE. On the con- trary, 

the loss of fat-free mass after 6 months refeeding lead to a 

decrease in mREE. Despite the refeeding program, the patient 

showed no weight gain, probably due to the hyperactivity that we 

werenotabletocontrol.PhysicalactivityduringthecourseofAN has 

been reported an important modulator of body composition 

restoration.Availabledatasuggestthatmaintainedhyperactivityis an 

indicator of poor outcome and can impair weight gain, while 

programmed and personalized physical activity can be beneficial 

for the restoration of body composition [7, 8]. 

DifferentstudiesreportedasimilarrespiratoryquotientinANpa- 

tients and healthy controls, however we measured a higher respi- 

ratory quotient in the patient during the first months. This 

maybeexplainedasconsequenceoftherefeeding,whichimpliesare- 

plenishment of glycogen stores and a reduction in fat catabolism 

[9,10]. 

A REE similar to predicted and to healthy controls was described 

in recovered AN, mainly due to weight and fat-free mass restore 

[11].Surprisingly,ourcaseevidencedthatmREEinthetwinsister was 

85% predicted. A possible explanation could be a still active 

suppression of energy expenditure in response to the past phys- 

iologic adaptation to energy restriction, or the role of other fac- 

tors than fat-free mass in the determination of her REE. Among 

the factors known to modify the REE, heredity may explain the 

lowREEwemeasured.Theinfluenceofgeneticfactorsonresting 

metabolicratehasbeenstudiedinobesetwins’pairsandasignif- icant 

level of resemblance in energy expenditure was reported in 

individualsgeneticallyrelatedbydescent[12,13].Thiscasereport is 

unique so far as, up to now, REE in anorexic twins’ sisters has 

beenunexplored.Contrarytootherstudies,itoutlinesaloweren- ergy 

expenditure in the former AN subject rather than similar to 

predicted, implying the effect of a down-regulating undetermined 

factor. 

7. Conclusion 

This case highlights the negative impact of hyperactivity on body 

weightcontrolduringthetreatmentofAN.Apersonalizedphysi- 

calactivityprogram,combinedtorefeeding,shouldbeconsidered to 

promote the restoration of body composition in AN patients. This 

case also calls the attention to the association between fat- 

freemassandREEinformerANpatients.TheatypicallowmREE 
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weassessed,impliestheroleofotherfactorsthanfat-freemassin 

determining energy expenditure, and underlines the 

importanceofmeasuringittoaccuratelydefinetheindividualcaloricre

quire- ments. 
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