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Emma Kinderziekenhuis: HIV nurse consultants: A. van der 
Plas, A.M. Weijsenfeld. Erasmus MC, Rotterdam: HIV 
treating physicians: M.E. van der Ende*, H.I. Bax, E.C.M. van 
Gorp, J.L. Nouwen, B.J.A. Rijnders, C.A.M. Schurink, A. 
Verbon, T.E.M.S. de Vries-Sluijs. HIV nurse consultants: N. 
Bassant, J.E.A. van Beek, M. Vriesde, L.M. van Zonneveld. 
Data collection: H.J. van den Berg-Cameron, F.B. Bruinsma-
Broekman, J. de Groot, M. de Zeeuw-de Man. HIV clinical 
virologists/chemists: C.A.B. Boucher, M.P.G Koopmans, J.J.A 
van Kampen, S.D. Pas. Erasmus MC–Sophia, Rotterdam: 
HIV treating physicians: G.J.A. Driessen, A.M.C. van Rossum. 
HIV nurse consultants: L.C. van der Knaap, E. Visser. 
Flevoziekenhuis, Almere: HIV treating physicians: J. 
Branger*, A. Rijkeboer-Mes. HIV nurse consultant and data 
collection: C.J.H.M. Duijf-van de Ven. HagaZiekenhuis, Den 
Haag: HIV treating physicians: E.F. Schippers*, C. van 
Nieuwkoop. HIV nurse consultants: J.M. van IJperen, J. 
Geilings. Data collection: G. van der Hut. HIV clinical 
virologist/chemist: P.F.H. Franck. Hiv Focus Centrum (DC 
Klinieken): HIV treating physicians: A. van Eeden*. HIV 
nurse consultants: W. Brokking, M. Groot, L.J.M. Elsenburg. 
HIV clinical virologists/chemists: M. Damen, I.S. Kwa. Isala, 
Zwolle: HIV treating physicians: P.H.P. Groeneveld*, J.W. 
Bouwhuis. HIV nurse consultants: J.F. van den Berg, A.G.W. 
van Hulzen. Data collection: G.L. van der Bliek, P.C.J. Bor. 
HIV clinical virologists/chemists: P. Bloembergen, M.J.H.M. 
Wolfhagen, G.J.H.M. Ruijs. Leids Universitair Medisch 
Centrum, Leiden: HIV treating physicians: F.P. Kroon*, 
M.G.J. de Boer, H. Jolink, A.M. Vollaard. HIV nurse 
consultants: W. Dorama, N. van Holten. HIV clinical 
virologists/chemists: E.C.J. Claas, E. Wessels. Maasstad 
Ziekenhuis, Rotterdam: HIV treating physicians: J.G. den 
Hollander*, K. Pogany, A. Roukens. HIV nurse consultants: M. 
Kastelijns, J.V. Smit, E. Smit, D. Struik-Kalkman, C. Tearno. 
Data collection: M. Bezemer, T. van Niekerk. HIV clinical 
virologists/chemists: O. Pontesilli. Maastricht UMC+, 
Maastricht: HIV treating physicians: S.H. Lowe*, A.M.L. 
Oude Lashof, D. Posthouwer. HIV nurse consultants: R.P. 
Ackens, J. Schippers, R. Vergoossen. Data collection: B. 
Weijenberg-Maes. HIV clinical virologists/chemists: I.H.M. van 
Loo, T.R.A. Havenith. HMC (Haaglanden Medisch 
Centrum), Den Haag: HIV treating physicians: E.M.S. 
Leyten*, L.B.S. Gelinck. HIV nurse consultants: A.Y. van 
Hartingsveld, C. Meerkerk, G.S. Wildenbeest. HIV clinical 
virologists/chemists: J.A.E.M. Mutsaers, S.Q. van Veen. MC 
Slotervaart, Amsterdam: HIV treating physicians: J.W. 
Mulder*, S.M.E. Vrouenraets, F.N. Lauw. HIV nurse 
consultants: M.C. van Broekhuizen, H. Paap, D.J. Vlasblom. 
HIV clinical virologists/chemists: P.H.M. Smits. MC 
Zuiderzee, Lelystad: HIV treating physicians: S. Weijer*, R. 
El Moussaoui. HIV nurse consultant: A.S. Bosma. Medisch 
Centrum Leeuwarden, Leeuwarden: HIV treating 
physicians: M.G.A.van Vonderen*, D.P.F. van Houte, L.M. 
Kampschreur. HIV nurse consultants: K. Dijkstra, S. Faber. 
HIV clinical virologists/chemists: J Weel. Medisch Spectrum 
Twente, Enschede: HIV treating physicians: G.J. Kootstra*, 
C.E. Delsing. HIV nurse consultants: M. van der Burg-van de 
Plas, H. Heins. Data collection: E. Lucas. Noordwest 
Ziekenhuisgroep, Alkmaar: HIV treating physicians: W. 
Kortmann*, G. van Twillert*, B.M.W. Diederen, R. Renckens. 
HIV nurse consultant and data collection: D. Ruiter-Pronk, 
F.A. van Truijen-Oud. HIV clinical virologists/chemists: J.W.T. 
Cohen Stuart, E.P. IJzerman, W. Rozemeijer, W. A. van der 
Reijden, R. Jansen. OLVG, Amsterdam: HIV treating 
physicians: K. Brinkman*, G.E.L. van den Berk, W.L. Blok, 
P.H.J. Frissen, K.D. Lettinga W.E.M. Schouten, J. Veenstra. 
HIV nurse consultants: C.J. Brouwer, G.F. Geerders, K. 
Hoeksema, M.J. Kleene, I.B. van der Meché, M. Spelbrink, H. 
Sulman, A.J.M. Toonen, S. Wijnands. HIV clinical virologists: 
M. Damen, D. Kwa. Data collection: E. Witte. Radboudumc, 
Nijmegen: HIV treating physicians: R. van Crevel*, M. 
Keuter, A.J.A.M. van der Ven, H.J.M. ter Hofstede, A.S.M. 
Dofferhoff. HIV nurse consultants: M. Albers, K.J.T. Grintjes-
Huisman, M. Marneef, A. Hairwassers. HIV clinical 
virologists/chemists: J. Rahamat-Langendoen. HIV clinical 
pharmacology consultant: D. Burger. Rijnstate, Arnhem: 
HIV treating physicians: E.H. Gisolf*, R.J. Hassing, M. 
Claassen. HIV nurse consultants: G. ter Beest, P.H.M. van 
Bentum, N. Langebeek. HIV clinical virologists/chemists: R. 
Tiemessen, C.M.A. Swanink. Spaarne Gasthuis, Haarlem: 
HIV treating physicians: S.F.L. van Lelyveld*, R. Soetekouw. 
HIV nurse consultants: L.M.M. van der Prijt, J. van der 
Swaluw. Data collection: N. Bermon. HIV clinical 
virologists/chemists: W.A. van der Reijden, R. Jansen, B.L. 
Herpers, D.Veenendaal. Medisch Centrum Jan van Goyen, 
Amsterdam: HIV treating physicians: D.W.M. Verhagen. HIV 
nurse consultants: M. van Wijk. Universitair Medisch 
Centrum Groningen, Groningen: HIV treating physicians: 
W.F.W. Bierman*, M. Bakker, J. Kleinnijenhuis, E. Kloeze, H. 
Scholvinck, Y. Stienstra, C.L. Vermont, K.R. Wilting. HIV 
nurse consultants: A. Boonstra, H. de Groot-de Jonge, P.A. 
van der Meulen, D.A. de Weerd. HIV clinical 
virologists/chemists: H.G.M. Niesters, C.C. van Leer-Buter, M. 
Knoester. Universitair Medisch Centrum Utrecht, 
Utrecht: HIV treating physicians: A.I.M. Hoepelman*, J.E. 
Arends, R.E. Barth, A.H.W. Bruns, P.M. Ellerbroek, T. 
Mudrikova, J.J. Oosterheert, E.M. Schadd, M.W.M. 
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Aarsman, D.H.M. van Elst-Laurijssen, E.E.B. van Oers-
Hazelzet, I. de Kroon. Data collection: M. van Berkel. HIV 
clinical virologists/chemists: R. Schuurman, F. Verduyn-Lunel, 
A.M.J. Wensing. VUmc, Amsterdam: HIV treating 
physicians: E.J.G. Peters*, M.A. van Agtmael, M. Bomers, J. 
de Vocht. HIV nurse consultants: M. Heitmuller, L.M. Laan. 
HIV clinical virologists/chemists: C.W. Ang, R. van Houdt, 
A.M. Pettersson, C.M.J.E. Vandenbroucke-Grauls. 
Wilhelmina Kinderziekenhuis, UMCU, Utrecht: HIV 
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HIV nurse consultants: N. Nauta.  
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Background 
We explored variation in combination antiretroviral therapy (cART) 
initiation between all 26 acknowledged HIV treatment centres in 
the Netherlands.  

Results 

Conclusions 
Following guideline recommendations, increasing numbers of 
HIV-positive people initiated cART within 6 months.  

However, differences between centres of different size were 
continued to be observed.  

Patients with 350-500 CD4 cells/mm3 entering care in small 
centres were less likely to start cART within 6 months compared 
to large centres, including in more recent years.  

Table 1. Patient characteristics at entry in care, by calendar year. 

N (%) or median [IQR].  
MSM=men who have sex with men; IDU=intravenous drug use; SES=socio-economic status.  

Figure 2. Proportion of people initiating cART within 6 and 12 
months after entering care. 
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within 6 months after entering care
within 12 months after entering care

Year of entry in 
care  2012 2013 2014 2015 Total 
N 1,017 1,017 868 838 3,740 
Age at entry in 
care (years) 

38.1  
[29.2-47.2] 

39.8  
[30.2-49.0] 

39.5  
[30.3-48.9] 

39.6 
[30.6-49.4] 

39.1  
[30.1-48.7] 

CD4 count at 
entry in care 
(cells/mm3) 

390  
[200-570] 

410  
[218-600] 

390  
[200-580] 

370 
[160-560] 

390 
[200-580] 

Sex (male) 866 (85.2) 881 (86.6) 748 (86.2) 711 (84.8) 3206 (85.7) 
Transmission 
risk group 
MSM 691 (67.9) 722 (71.0) 599 (69.0) 543 (64.8) 2,555 (68.3) 
Heterosexual 278 (27.2) 236 (23.2) 221 (25.5) 241 (28.8) 976 (26.1) 
IDU 5 (0.5) 8 (0.8) - 5 (0.6) 18 (0.5) 
Other/unknown 43 (4.2) 51 (5.0) 48 (5.5) 49 (5.9) 191 (5.1) 

Region of origin 
The Netherlands 628 (61.8) 667 (65.6) 572 (65.9) 514 (61.3) 2,381 (63.7) 
Caribbean 45 (4.2) 40 (3.9) 32 (3.7) 44 (5.3) 161 (4.3) 
Western-
European 37 (3.6) 55 (5.4) 30 (3.5) 39 (4.7) 161 (4.3) 
Latin America 81 (8.0) 64 (6.3) 53 (6.1) 54 (6.4) 252 (6.7) 
sub-Saharan 
Africa 93 (9.1) 80 (7.9) 80 (9.2) 83 (9.9) 336 (9.0) 
South-east Asia 44 (4.3) 38 (3.7) 20 (2.3) 22 (2.6) 124 (3.3) 
Other 89 (8.8) 73 (7.2) 81 (9.3) 82 (9.8) 325 (8.7) 
SES 
1 high 56 (5.5) 52 (5.1) 25 (2.9) 32 (3.8) 165 (4.4) 
2 221 (21.7) 195 (19.2) 180 (20.7) 175 (20.9) 771 (20.6) 
3 middle 307 (30.2) 311 (30.6) 269 (31.0) 266 (31.7) 1,153 (30.8) 
4 243 (23.9) 244 (24.0) 212 (24.4)  190 (22.7) 889 (23.8) 
5 low 172 (16.9) 191 (18.8) 165 (19.0) 163 (19.5) 691 (18.5) 
Unknown 18 (1.8) 24 (2.4) 17 (2.0) 12 (1.4) 71 (1.9) 
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Figure 1. Characteristics of population entering HIV care in 2012-2015, by HIV treatment centre. 

A) % of all adults entering care, by centre          B) N of all adults entering care, by centre                     C) % of all adults entering care, by centre size 

Methods 
We assessed the annual proportion of HIV-positive adults initiating 
cART within 6 and 12 months after newly entering care in all 26 HIV-
treatment centres in the Netherlands, in 2012-2015.  

We used logistic regression to assess the association between 
starting cART within 6 months and: 

- Calendar year of entering care;  

- CD4 cell count at entry into care; and  

- HIV treatment centre size  
(categorized by means of the upper/middle/lower tertile of all 
HIV-positive adults in care, for each specific calendar year). 

We adjusted for socio-demographic differences between patients at 
centres: sex, age at entry in care, HIV-transmission route, region of 
origin, socio-economic status (based on postal code).  

Centre Centre 

In 2012, 2013, 2014, and 2015, 1,017, 1,017, 868 and 838 HIV-
positive adults, respectively, entered into HIV care and had ≥6 
months follow-up in the Netherlands.  
Participant characteristics are presented, by calendar years of entry 
in care and per site, in table 1 and figure 1.  

Calendar year of entering care 

Of the people who entered into care in 2012, 62% started cART 
within 6 months, increasing to 75% in 2013, 89% in 2014 and 
92% in 2015 (figure 2).  

Starting cART within 6 months was significantly more likely after 
entering in 2013, 2014 and 2015 compared to 2012: aOR 2.5 
(95%CI: 2.0-3.2), aOR 7.7 (95%CI: 5.7-10.3), and aOR 13.5 
(95%CI: 9.5-19.0), respectively. 

CD4 cell count at entry in care  

People with <350 CD4 cells/mm3 when entering into care initiated 
cART earlier, compared to those with ≥350 cells/mm3 (figure 3). 
This difference decreased in 2014 and 2015, although considerable 
variation between centres remained, particularly for patients with 
>500 CD4 cells/mm3. 

Results continued 
HIV treatment centre size 

People at small centres were less likely to initiate cART within 6 
months compared to those at large centres, also after adjusting 
for CD4 count, socio-demographic differences and calendar year 
(aOR 0.70; 95%CI 0.53-0.92).  

People with 350-500 and >500 CD4 cells/mm3 entering into care 
in small centres were less likely to initiate cART within 6 months, 
compared to those in large centres: aOR 0.58 (95%CI: 0.35-
0.97) and aOR 0.67 (95%CI: 0.47-0.99), respectively (figure 3). 

CD4 
count 

>500  
cells/mm3 

350-500  
cells/mm3 

≤350  
cells/mm3 

Year 2012 2013 2014 2015 2012 2013 2014 2015 2012 2013 2014 2015 
Median  30 55 75 90 50 73 97 100 94 100 100 100 
[IQR] [20-

50] 
[40-
70] 

[63-
92] 

[75-
100] 

[44-
64] 

[60-
83] 

[86-
100] 

[95-
100] 

[83-
100] 

[93-
100] 

[100-
100] 

[98-
100] 

Figure 3. Proportion of people initiating cART within 6 months after 
entering care, by year of entry in care, CD4 count and centre size. 

centre size:  

large  
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small 

Total N in 
care 

Small  centre 
(lower tertile) 

Medium  centre 
(middle tertile) 

Large  centre 
(upper tertile) 

2012 <330 330-550 >550 
2013 <350 350-600 >600 
2014 <305 305-605 >605 
2015 <400 400-640 >640 
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