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Overview of infections in migrants

• Some infections low prevalent in Europe. 

• Migrants disproportionately affected in most European 
countries

• Tuberculosis, HIV, HBV HCV

• Imported diseases not prevalent in European countries 

• Lack of knowledge  

• No research

• Less evidence on how to screen, diagnose and 
manage these diseases in migrants

• Immunosuppression increases the risk of severe infection



Challenges in the implementation of screening strategies in migrants
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Screening programmes targeting migrants in primary care

Implementation challenges

❖ Lack of knowledge of health professionals

• Particularly parasitic infections 

❖ Heterogeneity of migrant groups

❖ Lack of individualized approach

❖ Guidelines require the active commitment in 
the decision-making process

❖ Lack of time

Advantages

❖ Formal screening of migrants in special 
clinics/hospital may miss migrant groups

❖ Primary care is ideally placed for the provision 
of healthcare for migrants

❖ PC screening can be opportunistically delivered



• CDSSdeveloped for a variety of decision problems 
- Prevention of adverse events,diagnosis,risk estimation,and chronic disease management.

• CDSS have been found to improve health service delivery across diverse settings. 
• Sparse evidence for their impact on clinical outcomes.
• Less integrated in the EHR as part of the routine care.
• Less evidence on migrant health related conditions

Clinical decision support systems
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HIV >1% - UNAIDS 

HBV and HCV >2% -ECDC data

Active TB - >40 cases /100,000 pop 
WHO 

Chagas disease (PAHO)

Strongyloidiasis – endemic countries 
(ECDC guidelines)

Schistosomiasis – endemic countries 
(ECDC guidelines)

➢9 conditions

➢Introduction of mental health and female genital mutilation as migrant health needs

➢Recommendations adapted to the context of Primary care in Catalonia
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• Pilot cluster randomized controlled trial

• 4 regions in Catalonia: Selection of 8 PCC

• Selection of 2 PCCs in each region

• Randomization of intervention and control

• Screening algorithm – Consensus with multiple stakeholders 

• Formal training to PC practitioners on “migrant-sensitive” culture

• Access to specialized care : link to and treatment ensured

• Data extraction from EPR from 2012-2018:

• Diagnosis (ICD-10) and serological tests

• PO: Monthly diagnostic yield of all aggregated conditions

• Difference in difference approach

Intervention Control

Training session of 
migrant health
Prompts with

recommendation

Routine care + 
training session

Data extraction

Methods
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Results

Total

Control Intervention

n (%) n (%)

Total targeted population 7,609 8,171

Immunosuppression status in 2018 1,195 (15.7) 1,275 (15.6)

Region of origin

Southern Europe

Eastern Europe

Northern Europe

Latin-America and the Caribbean

Northern Africa

Sub Saharan Africa

Middle East (Asia)

Eastern Asia

637 (8.4)

1,353 (17.8)

381 (5.0)

1,819 (23.9)

1,957 (25.7)

681 (9.0)

455 (6.0)

286 (3.8)

372 (4.6)

1,618 (19.8)

211 (2.6)

1,664 (20.4)

2,630 (32.2)

1,108 (13.6)

431 (5.3)

128 (1.6)

Sex (female) 4,179 (54.9) 4,086 (50.0)

Age in years (mean, SD) 39.03 (13.0) 39.56 (12.8)



Table 2. Screening tests performed for infectious diseases included in the screening program 
among those who attended the PCC during the intervention.
 

 Control Intervention OR (95% CI) p-value2 

Total population  7,609 8,171   

Number of T. cruzi disease screening tests  

Screening number among those with screening criteria 

24 (0.3) 

20/1663 (1.2) 

102 (1.3) 

95/1454 (6.5) 

4.14 (2.63-6.52) 

5.26 (3.20-8.65) 

<0.001 

<0.001 

Number of Strongyloides screening tests 

Screening number among those with screening criteria 

32/56951 (0.6) 

28/46351 (0.6) 

375/64351 (5.8) 

373/58781 (6.4) 

10.921 (7.58-15.74) 

11.151 (7.58-16.40) 

<0.001 

<0.001 

Number of Schistosoma screening tests 

Screening number among those with screening criteria 

2/56951 (0.04) 

1/6851 (0.2) 

100/64351 (1.6) 

82/10841 (7.6) 

39.341  (9.64-160.50) 

59.641 (8.25-431.36) 

<0.001 

<0.001 

Total screening number of any parasitic infection 

Screening number among those with screening criteria 

49/56951 (0.9) 

44/46441 (1.0) 

407/64351 (6.3) 

405/58861 (6.9) 

7.781 (5.77-10.49) 

7.731 (5.65-10.57) 

<0.001 

<0.001 

Number of HIV screening tests 

Screening number among those with screening criteria 

403 (5.3) 

84/948 (8.9) 

726 (8.9) 

201/1373 (14.6) 

1.40 (1.23-1.60) 

1.56 (1.18-2.06) 

<0.001 

0.002 

Number of HBV screening tests 

Screening number among those with screening criteria 

639 (8.4) 

256/2784 (9.2) 

827 (10.1) 

406/3445 (11.8) 

1.16 (1.04-1.30) 

1.27 (1.07-1.51) 

0.009 

0.005 

Number of HCV screening tests 

Screening number among those with screening criteria 

628 (8.3) 

236/2644 (8.9) 

790 (9.7) 

413/3299 (12.5) 

1.13 (1.01-1.26) 

1.39 (1.17-1.65) 

0.038 

<0.001 

Number of active TB screening tests 

Screening number among those with screening criteria 

221 (2.9) 

41/1215 (3.4) 

376 (4.6) 

59/1168 (5.1) 

1.56 (1.31-1.85) 

1.60 (1.06-2.42) 

<0.001 

0.027 

Number of screening tests for any condition    

Screening number among those with screening criteria 

984/7609 (12.9) 

885/6851 (12.9) 

1411/8171 (17.3) 

1359/7747 (17.5) 

1.34 (1.22-1.46) 

1.36 (1.24-1.50) 

<0.001 

<0.001 

1. The Tortosa region is excluded. 2. Multilevel mixed-effect logistic regression  

Results

OR (95% CI) p-value aOR (95% CI) p-value
Screening 
criteria

1.16 (0.96-1.38) 0.120 1.07 (0.88-1.31) 0.494

Group
Intervention

1.34 (1.22-1.46) <0.001 1.35 (1.23-1.48) <0.001

Age 1.00 (0.99-1.00) 0.042 1.00 (0.99 -1.00) 0.007
Sex (female) 1.21 (1.10-1.32) <0.001 1.22 (1.11-1.33) <0.001
Continent

Europe
America
Africa
Asia
Oceania

Base
1.03 (0.91-1.17)
1.06 (0.95-1.18)
1.22 (1.03-1.46)                
6.24 (0.39-100) 

0.655
0.312
0.023
0.196                                                                                                         

Base
0.98 (0.86-1.13)
1.04 (0.93-1.18)
1.22 (1.01-1.46)
5.76 (0.35-94.6)

0.835
0.437
0.035
0.219

Immunosupp
in 2018

1.46 (1.31-1.63) <0.001 1.47 (1.32-1.65) <0.001

OR (95% CI) p-value aOR (95% CI) p-value
Screening 
criteria

17.13 (4.24-69.12) <0.001 5.92 (2.72-12.88) <0.001

Group 
Intervention

7.78 (5.77-10.49) <0.001 7.51 (5.56-10.15) <0.001

Age 1.01(1.00-1.02) 0.005 1.01 (1.00-1.02) 0.012
Sex (female) 1.14 (0.94--1.38) 0.183 1.18 (0.97-1.44) 0.098
Continent 

Europe
America
Africa
Asia
Oceania

Base
2.50 (1.88-3.31)
1.55 (1.18-2.04)
2.70 (1.80-4.02)

Empty

<0.001
0.002

<0.001
---

Base
1.61 (1.20-2.16)
1.10 (0.83-1.46)
1.77 (1.18-2.66)

Empty

0.001
0.393
0.004

---
Immunosup
pr in 2018

1.59 (1.26-2.00) <0.001 1.53 (1.22-1.94) <0.001

Factors associated with being screened for any ID 

Factors associated with parasitic infections (Chagas 
disease, strongyloidiasis, schistosomiasis 



Monthly diagnostic rates of the intervention and control PCC, before and after implementation.

Combined monthly diagnostic rate HIV, TB, viral hepatitis T.cruzi, S.stercoralis, Schistosoma spp.

Control

Intervention *
*



Key discussion points

• The tool appears to modify the 

clinician behavior on routinely 

screening for infections in migrants

• Guidelines or education alone are 

insufficient to influence practice.

• A multi-disease approach may reduce 

the cost impact on health system.
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• The low numbers from this pilot study prevented 

to have conclusive results about the detection 

yield differences for each infection

• No data analysis on treatments and follow-up, 

• The date of arrival to the country was not 

collected in the e-CAP system

• Missing values of key variables such as the 

country of origin for some migrant individuals 

although this percentage was estimated to be 

below 5%. 



Acceptability of the tool

A qualitative study design using FG 

using a pragmatic utilitarianism 

approach with GP recruited using 

purposive sampling and thematic 

analysis

- Usefulness and limitations of the 

training on migrant health; 

- Usefulness of guidelines for PC on 

migrant screening; 

- Use of the innovative digital tool 

(ISMiHealth tool) in daily clinical 

practice

- Gaps and areas that require 

strengthening in migrant health, 

Training on migrant health well valued in general. 

• It broadened their knowledge about the health problems of migrants 

(ie. Imported diseases) 

• Type of training not usually offered in PC centres

• Limitation: Absence of a guide to support health care provision for 

migrants (cultural competence aspects)

• Follow-up visits after screening

• High % loss to follow up

• Few resources/time allocated to 

the reception of migrants at PC 

Usefulness of ISMiHealth

“Without the tool I would have 

not screened most patients, in 

particular parasitic infections”



Structured information 
(automatic extraction)

Electronic Patient Records

Clinical decision support 
system ISMiHealth

EPR –other HIS 

Validating the tool 
at larger scale

Mental Health
FGM

• IP registered
• Contract signed

Innovation approach

New sites:

Canary island

Valencia

New levels of care:

Hospital level – Units attending 

immunosuppressed patients 

- Karolinska University Hospital

Community-based:

Mobile clinics – Apulia (Italy)



https://emishealth.vids.io/videos/a49ad1bb1a18e4c72c/health-catch-up-with-requested-edits-mp4

Included Tests & 
Vaccines: 

➢ HIV
➢ Hep B and C
➢ Haemoglobinopathy 

screening 
➢ Diabetes
➢ Cholesterol
➢ Latent TB
➢ Chagas
➢ Strongyloidiasis and 

schistosomiasis
➢ Catch-up vaccines 

(MMR, Td/IPV, 
MenACWY, HPV)

Courtesy by Sally Hargreaves



Courtesy by Sally Hargreaves



Aggregated data generated

tool adapted to EPR

Users: 
Primary Care 

Centres

Patients: 
Individualized 

screening approach

Age, sex, 
country of 

origin

Tool: Clinical 
decision support 

system 

API

Prevalence / 
Incidence of 
diseases 

by country 
of origin

Specific screening criteria 
selected  by each NHS

IT support to integrate 
the API to each EPR

feed back 
and update 
data stored 
in the API

New perspectives



Automated screening algorithms 

Structured information 
(automatic extraction)

Unstructured free text 
(humans reading/extracting)

Natural Language Processing (NLP) 
Text Mining automatically extraction

Electronic Patient Records

Decision support system to identify 
individuals at high-risk of certain 

infections

Clinical decision support 
system CRIBMI

EPR –other HIS 

Validating the tool 
at larger scale

Innovation approach

Mental Health
FGM

• IP registered
• Contract signed
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Research dataset

Patients
± 7 million patients

Medical 
notes

Medications

Complementary
tests Measurement 

values

Referrals, 
bookings

Health care 
episodes

Emergency 
admissions

Sociodemographic 
data



Variables OR (95% CI)
p-

value
aOR (95% CI) p-value

Sex

Female 0.83 (0.61-1.12) 0.222 0.87 (0.6-1.2) 0.395

Age 1.00 (0.99-1.00) 0.212 1.00 (0.99-1.0) 0.744

Region of origin

EE Ref Ref

LA 2.67 (0.71-9.95) 0.144 2.97 (0.7-11.4) 0.111

MENA 1.72 (0.50-5.90) 0.388 1.95 (0.6-6.8) 0.294

SSA 8.33 (2.5-27.3) <0.001 7.88 (2.4-26.3) 0.001

Asia 2.59 (0.77-8.67) 0.123 2.58 (0.8-8.8) 0.131

Multiple Regions 4.57 (0.7-32.4) 0.128 4.71 (0.6-36.7) 0.139
Predictors

Malaise & fatigue 3.17 (1.1-9.2) 0.034 2.93 (0.9-9.4) 0.071
Eosinophilia category
High (>1500 cells/µl) 2.02 (1.43-2.86) <0.001 2.14 (1.5-3.1) <0.001

Malnutrition 4.16 (0.3-66.8) 0.314 9.1 (0.5-168.4) 0.138

Prediction of helminthiases in travellers and migrants with 
eosinophilia in Stockholm – a cohort study

Unpublished data



EPR 
Primary Care

EPR for 
research 
purposes

Validation of 
algorithms

Development of 
screening & detection 
predictive algorithms

Secure research database -
anonymized copy of data 

from data warehouse

Decision support 
tool

Imported infections & 
immunosuppression

Data warehouse 
with all EPR data

Data in additional systems
Social security data

Pilot study

Integration     
in the EPR

Users
Health professionals

Patients: 

Individualized screening approach

Software device
Clinical decision support system 

Defined 
parameters

NLP simple techniques:
Symptoms
Clinical findings
Travels

Burden of 
imported 
diseases

IMPREDICT

Risk 
factors

Structured variables

Rare infections with 
diagnosis  delay
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CDSS to predict migrants at risk of under-immunization

Other CDSS

Hypothesis: Official guidelines generally recommend catch-up vaccination in migrants when

there is no evidence of previous vaccination records, but there are no tools to individualize

the vaccine recommendation.

Seroprevalence studies are needed to generate more evidence on immunization status in

migrants.

• The inclusion of socio-demographic and clinical data in the algorithm may improve the accuracy of

the vaccination recommendations, better utilizing scarce health care resources
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Conclusions

• Suggestive evidence for the increased detection of ID in migrant populations, specially
for imported parasitic diseases, following the implementation of a screening decision
support system in PC.

• Our results support integrated multi-disease screening programmes based on an
individual risk assessment.

• Further studies should aim at validating these tools at a larger scale and assess its
efficacy as a previous step before the implementation in the routine care.

• We can use routine data from EHR to develop CDSS

• Other CDSS could support clinicians to improve the detection of IDs in migrants
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Thanks!

The ISMiHealth project is funded by ISCIII, co-financed by the FEDER from the EU, (FIS PI21/00651)

The IIMPREDICT project is funded by La Caixa foundation 
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