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Supplementary Figures 
 

Figure S1: Summary of available data. Available data is indicated in black, missing/non-
evaluated data in blue. 
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Figure S2: Summary of potential outliers. (a) Summary table of the samples with potential 
outlier values. (b) Bar plot of immunoglobulin levels and (c) PCA of immunoglobulin and 
cytokine levels of all samples. Potential outlier values are indicated in blue.  

A id sex country of origin iga_duo igg1_duo igg1_feces igg3_feces igg4_feces igm_feces il6_blood

Sample765 Male Central African Republic 1844040 NA NA NA NA NA NA NA NA

Sample24 Female Madagascar NA 53384.96 NA NA NA NA NA NA NA

Sample231 Female Central African Republic NA NA 202000 NA NA 12200 NA 228000 NA

Sample329 Female Central African Republic NA NA 428000 1010000 NA 7010 4640 NA NA

Sample397 Female Madagascar NA NA 186000 NA NA 8370 14600 NA NA

Sample449 Female Central African Republic NA NA 455000 NA NA 2180 18400 NA NA

Sample668 Male Central African Republic NA NA 159000 NA NA NA NA NA NA

Sample539 Female Madagascar NA NA NA 897000 NA NA NA NA NA

Sample71 Female Madagascar NA NA NA NA 4187.4 NA NA NA NA

Sample365 Female Madagascar NA NA NA NA NA 2430 NA NA NA

Sample576 Female Madagascar NA NA NA NA NA 20000 NA NA NA

Sample760 Male Central African Republic NA NA NA NA NA 2600 NA 292000 NA

Sample152 Female Central African Republic NA NA NA NA NA NA 3670 NA NA

Sample233 Female Central African Republic NA NA NA NA NA NA 4280 NA NA

Sample8 Male Central African Republic NA NA NA NA NA NA 3910 229000 NA

Sample206 Female Central African Republic NA NA NA NA NA NA NA 359000 NA

Sample368 Female Central African Republic NA NA NA NA NA NA NA 350000 NA

Sample83 Male Central African Republic NA NA NA NA NA NA NA 343000 NA

Sample297 Female Madagascar NA NA NA NA NA NA NA NA 506.98
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Figure S3: Immunoglobulin and Cytokine values according to nutritional status and body 
compartment. (a) PCA of blood cytokine variables according to nutritional status. (b) PCA 
comparing immunoglobulin profiles across compartments; PCA comparing immunoglobulin 
profiles between (c) blood and feces and (d) feces and duodenum (e) PCA comparing 
immunoglobulin profiles according to stunting status and country of origin.  
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Figure S4: Correlations between immune markers. Correlation in between 
immunoglobulins and cytokines in (a) the blood and immunoglobulin levels in (b) duodenum 
and (c) feces. Correlation coefficient is indicated with a color code, the strength of 
correlation by symbol size.  
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Figure S5: Association of cytokines and/or immunoglobulins with stunted child growth. 
Regression models per biomarker, taking into account associations with other biomarkers as 
well as potential confounding factors. The models were run on each compartment 
separately. Significant associations (p<0.05) are indicated in blue. 
 
 
 
  

Blood Duodenum Feces

age
egf_blood

eotaxin_blood
fgfbasic_blood

gcsf_blood
gmcsf_blood
hemoglobine

hgf_blood
ifna_blood
ifng_blood
iga_blood
ige_blood

igg1_blood
igg2_blood
igg3_blood
igg4_blood
igm_blood
il10_blood
il12_blood
il13_blood
il15_blood
il17_blood
il1b_blood

il1ra_blood
il2_blood

il2r_blood
il4_blood
il5_blood
il6_blood
il7_blood
il8_blood

ip10_blood
mcp1_blood

mig_blood
mip1a_blood
mip1b_blood
rantes_blood

dry season
food diversity score

Male
tnfa_blood
vegf_blood

ï�� 0 20 40
Estimate

Va
ria

bl
e

age

hemoglobine

iga_duo

ige_duo

igg1_duo

igg2_duo

igg3_duo

igg4_duo

igm_duo

dry season

food diversity score

Male

ï��� ï��� ï��� ��� ��� ���
Estimate

Va
ria

bl
e

age

hemoglobine

iga_feces

igg1_feces

igg2_feces

igg3_feces

igg4_feces

igm_feces

Central African Republic

dry season

food diversity score

Male

ï���� ï���� ���� ���� ����
Estimate

Va
ria

bl
e

Statistically
Significant

FALSE

TRUE



Supplementary Tables 
 
Table S1: Summary of the immunoglobulin levels across body sites and country 

 
  



Table S2: Summary of the cytokine levels in the blood of children in Madagascar 
 



Table S3: Summary of the endocab levels in the blood of children in Madagascar 
 

 


