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Appendix

Sequence and Transmission Network Analysis

Analysis was performed using one HIV-1 partial pol sequence from each unique individual
(HXB2 position 2550-3356) obtained at the first HIV clinic visit. The Subtype Classification
using Evolutionary Algorithms (SCUEAL) program was used to subtype all sequences and the
HIV-TRACE software (HIV TRAnsmission Cluster Engine; www.hivtrace.org) was used to
infer putative transmission clusters (1,2). All partial HIV-1 pol sequences were aligned to the
HXB2 reference sequence. Putative transmission links (i.e., edges) were inferred when 2
sequences (i.e. nodes) had a Tamura-Nei 93 genetic distance of <1.5% (3). The <1.5% threshold
has been established as a standard in the field, and is based on study findings showing that within
mono-infected persons, pol sequences typically do not diverge >1% during the first 10 years of
infection. All nucleotide ambiguities were resolved and only sequences with <1.5% diversity
were retained. Multiple linkages were then combined into putative clusters. Clusters comprised
of only 2 linked individuals were identified as dyads. We assessed potential confounding effects
of convergent evolution for drug resistances by repeating our analysis after we have excluded 48
codon positions in protease and reverse transcriptase, which are associated with drug resistance
(4,5).
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Appendix Table. Demographics and characteristics of patients with HIV and results of univariate and multivariate transmission
analysis, Germany, 2001-2018*

Nonclustering Clustering Univariate analysis Multivariable analysis

Characteristic no. (%) no. (%) OR 95% ClI p-value OR 95% ClI p-valuet
Total 1,108 (79.3) 289 (20.7)
Age,y

>45 367 (85.3) 63 (14.7) Ref Ref

25-45 671 (78.4) 185 (21.6) 1.60 (1.18-2.20) 0.003 1.91(1.36-2.68) <0.001

<25 70 (63.1) 41 (36.9) 3.41 (2.14-5.45) <0.001 4.38 (2.55-7.52)  <0.001
DRM

No 907 (78.2) 242 (21.1) Ref

Yes 201 (84.8) 47 (19.0) 0.88 (0.62—1.24) 0.457
Sex

F 222 (92.90) 17 (7.1) Ref Ref

M 886 (76.5) 272 (23.5) 4.01 (2.40-6.69) <0.001 1. 62 (0.85-3.06) 0.140
HIV subtype

non-B 360 (94.7) 20 (5.3) Ref Ref

B 748 (73.5) 269 (26.5) 6.47 (4.04-10.37) <0.001 4.05 (2.37-6.90)  <0.001
Transmission risk

HTS 253 (83.8)) 49 (16.2) Ref Ref

MSM 580 (73.2) 212 (26.8) 1.89 (1.34-2.66) <0.001 0.89 (0.58-1.38) 0.623

Endemic 133 (100) - NA NA

PWID 21 (87.5) 3(12.5) 0.74 (0.21-2.57) 0.633 0.59 (0.15-2.29) 0.586

Others/Unknow 121 (82.9) 25 (17.1) 1.07 (0.63-1.81) 0.810 0.92 (0.50-1.69) 0.922

n

Country of origin

Germany 733 (75.4) 239 (24.6) Ref Ref
Other 333 (89.3) 40 (10.7) 0.37 (0.26-0.53) <0.001 0.70 (0.47-1.06) 0.095
Unknown 42 (80.8) 10 (19.2) 0.73 (0.36-1.48) 0.382 0.88 (0.40-1.90) 0.736
City
Cologne 444 (76.3) 138 (47.8) Ref Ref
Hamburg 47 (97.9) 1(2.1) 0.07 (0.01-0.50) 0.008 NA
Bonn 94 (61.8) 58 (38.2) 1.99 (0.62-1.31) <0.001 1.63 (1.06-2.49) 0.025
Frankfurt 168 (78.1) 47 (21.9) 0.90 (0.62-1.31) 0.583 0.81 (0.52-1.25) 0.342
Hannover 163 (96.4) 6 (3.6) 0.12 (0.05-2.73) <0.001 0.10 (0.01-0.36)  <0.001
Munich 192 (83.1) 39 (16.9) 0.65 (0.44-0.97) 0.034 0.62 (0.40-0.94) 0.025
Year of HIV-1
diagnosis
2001-2006 91 (88.3) 12 (11.7) Ref Ref
2007-2012 566 (80.3) 139 (19.7) 1.86 (0.99-3.49) 0.053 2.59 (1.34-5.00) 0.005
2013-2018 451 (76.6) 138 (23.4) 2.32 (1.23-4.36) 0.009 3.36 (1.71-6.61)  <0.001

*The univariable and multivariable logistic regression model determined associating factors on clustering persons (clustering yes/no as dependent
variable). Endemic, recent immigration from a country with HIV prevalence >1%; HTS, heterosexuals; MSM, men who have sex with men; NA, not
applicable; PWID, persons who inject drugs; Ref, reference category for univariable and multivariable regression model.

tUnivariate and multivariable logistic regression model. Bold text indicates significant results. We used the enter method to reach the best model that
explained the data. Our final multivariable model was adjusted for age, sex, HIV subtype, reported risk group, country of origin, city of residence, and year
of HIV-1 diagnosis.
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