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abstract
aims: Legislative changes in 2017 enabled subsidised HIV care for all people living with HIV in New Zealand. This enabled a rapid  
treatment pathway (RTP) to be developed at Auckland City Hospital (ACH). Our aims were to document the cascade of care for people 
referred with newly diagnosed HIV infection and evaluate the effect of the RTP.
methods: People with newly diagnosed HIV infection in New Zealand referred to ACH between 2015 and 2019 were included in the  
cascade of care. The 2-year periods before (2015 and 2016) and after (2018 and 2019) the RTP were compared for initiation of  
antiretroviral therapy (ART) and attainment of HIV viral suppression.
results: There were 240 people with newly diagnosed HIV infection referred. Of these, 197/200 (98.5%) were on ART and 195/197 
(99%) had documented viral suppression. ART was initiated within 6 weeks of referral for 41/120 (34.2%) in the pre-RTP and 76/79 
(96.2%) in the RTP periods (p<0.0001). Viral suppression was achieved within 6 months of diagnosis for 66/118 (55.9%) in the pre-RTP 
and 73/75 (97.3%) in the RTP periods (p<0.0001).
conclusions: A high proportion of people referred with newly diagnosed HIV infection were commenced on ART and achieved viral 
suppression. The RTP facilitated earlier initiation of ART and achievement of viral suppression.

Early initiation of antiretroviral therapy 
(ART) has been shown to markedly reduce 
transmissions of HIV,1,2 and reduce mortality 

for people living with HIV (PLHIV),3 with health 
benefits occurring regardless of the initial CD4 
count.4,5 With the evidence supporting early ART, 
in 2015 the World Health Organization recom-
mended that ART be initiated for all PLHIV at any 
CD4 count.6 

The “cascade of care” was developed for bench-
marking HIV care using the steps of 1) diagnosed 
with HIV, 2) linked to HIV care, 3) retained in 
care, 4) on ART, and 5) suppressed HIV viral load.7,8 
UNAIDS proposed the initial ambitious goals that 
90% of all PLHIV will know their diagnosis, 90% of 
all people diagnosed with HIV infection will receive 
sustained ART and 90% of people receiving ART 
will have HIV viral suppression.9 These goals were 
subsequently updated to 95-95-95 to end the AIDS 
epidemic by 2030.10 The cascade of care for New 
Zealand, undertaken by the AIDS Epidemiology 
Group, was limited by incomplete data.11

In New Zealand in January 2017, there were 
changes to infectious diseases management under 
the Health Act 1956, allowing subsidised HIV care 

to be provided regardless of a person’s residency 
status.12 Later, in July 2017, subsidised ART became 
available to all PLHIV, at any CD4 count.13 These 
major changes in policy enabled a rapid treatment 
pathway (RTP) for all people with newly diagnosed 
HIV infection to be developed and implemented at 
Auckland City Hospital, which came into effect in 
October 2017. A timeline was outlined to facilitate 
early engagement and prompt initiation of ART, 
with referrals for people with newly diagnosed HIV 
infection offered an outpatient appointment with 
an HIV specialist within 1 week of referral. ART was 
aimed to be initiated at this appointment. Support 
via telephone or face-to-face meetings would be 
provided by the community HIV team (a team of 
HIV nurse specialists and a nurse practitioner), 
with initial contact at the time of the referral and 
thereafter as required. Key performance indicators 
(KPIs) were proposed for timing of initiation of 
ART and attainment of viral suppression. These 
KPIs were created following careful discussion 
within the Infectious Diseases (ID) Service and 
were based on what was thought to be achievable 
at that time.
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Aims
The aims of this audit were to 1) document the 

cascade of care for people with a newly diagnosed 
HIV infection referred to the ID Service at Auckland  
City Hospital, and 2) evaluate the periods before 
and after initiation of the RTP for people with a 
newly diagnosed HIV infection referred to the ID 
Service at Auckland City Hospital, with respect 
to linkage to care, timing of ART initiation and 
HIV viral suppression; and furthermore, to  
determine whether the KPIs were met with i) 
90% of new HIV diagnoses initiating ART within 
6 weeks of referral, and ii) 90% of new HIV  
diagnoses obtaining an undetectable HIV viral 
load within 6 months of diagnosis. 

Methods
Adults (≥15 years) with a newly diagnosed HIV 

infection who were referred to the ID Service 
at Auckland City Hospital between the dates 1  
January 2015 and 31 December 2019 were 
included. These people were identified from 
the department’s HIV database. PLHIV newly 
referred to the ID Service at Auckland City  
Hospital, but those who had been previously  
diagnosed with HIV infection were excluded. 
Data extracted from the medical records included 
demographic details (including self-reported 
ethnicity) and date of diagnosis with HIV  
infection. The date of diagnosis was recorded 
as the date the first positive HIV test was taken, 
as recorded by the laboratory. If the first test 
was a rapid test, this date was recorded from 
the referral letter. Additional data extracted 
included the date of referral to the ID Service, 
date of first contact with the community HIV 
team, date of first HIV specialist appointment or 
inpatient consultation, date of initiation of ART 
and HIV viral load testing throughout the first 
year, as well as the most recent HIV viral load in 
the year prior to 31 December 2020. 

Cascade of care
For the cascade of care, definitions were in 

accordance with recommendations published.14,15  
As this was an audit of PLHIV referred to our  
service, the first step in the cascade of care (the 
proportion diagnosed with HIV) was not able to 
be assessed.

Linked to care was defined as review by an 
HIV specialist within 3 months of diagnosis. This 
did not include the initial contact made by the 

community HIV team. 
Retained in care was considered achieved if the 

patient was alive and living in New Zealand and 
in the most recent year had either a HIV viral load 
documented, or alternatively ART dispensed and 
evidence that adherence was maintained through 
a clinic appointment, phone call or contact with a 
general practitioner (GP).

On treatment was defined as having been 
dispensed or prescribed ART (not necessarily 
reflecting adherence to ART).  

Viral suppression was defined as a HIV viral 
load <200 copies/mL. PLHIV were considered to 
be currently virally suppressed if the HIV viral 
load had been documented within the 12 months 
prior to 31 December 2020.

For the cascade of care, the most recent HIV viral 
load in the year prior to 31 December 2020 was 
obtained to allow a minimum of 1-year follow-up 
for all PLHIV. If a PLHIV relocated to another region 
within New Zealand during this period, data were 
obtained from the HIV service involved.

Rapid treatment pathway
 For comparison of the periods before and after 

the development of the RTP, accounting for the 
changes in policy in 2017 and the implementation 
of the pathway, we compared the 2-year periods of 
1 January 2015 to 31 December 2016 and 1 January 
2018 to 31 December 2019. For the RTP, the two 
groups were compared, with respect to linkage to 
care, timing of initiation of ART (from when the 
diagnosis was made, and from when the referral  
was received) and achievement of HIV viral  
suppression within 6 months of diagnosis. 

This review was considered to be an audit of 
clinical care and did not meet requirements for 
formal ethical review from the Auckland District 
Health Board Research Review Committee.

The Fisher’s exact test, Chi-squared test and 
Mann–Whitney U test were used to assess for 
statistically significant differences between the 
periods before and after the introduction of  
the RTP.

Results
There were 399 PLHIV referred to the ID  

Service during the 5-year audit period from 1  
January 2015 to 31 December 2019. Of these, the 
103 PLHIV diagnosed overseas and the 56 PLHIV 
diagnosed elsewhere in New Zealand who re- 
located to the Auckland Region were excluded. 

The remaining 240 people with a newly diagnosed 
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HIV infection were included. Of these, 214 (89%) 
were male, with 102/240 (42.5%) self-reporting 
their ethnicity as NZ European and 16/240 (6.7%) 
as Māori. The median age was 39 years (inter-
quartile range [IQR] 30–49 years). The likely mode 
of transmission was men who have sex with men 
for 179 (74.6%), heterosexual sex for 50 (20.8%), 
intravenous drug use for 4 (1.7%) and other/not 
available for 7 (2.9%). The median CD4 count at 
diagnosis was 396x106/L (IQR 206–569x106/L), 
with 58 (24%) recording a baseline CD4 count of 
<200x106/L and 41 (17%) with a CD4 count of 200 
to 349x106/L.

Cascade of care: Auckland City Hospital
Of the 240 PLHIV, 227 (94.6%) were linked to 

care with a first specialist appointment or inpatient  
review within 3 months of diagnosis. For the 200 
PLHIV living in New Zealand as of 31 December 
2020, 197 (98.5%) were retained in care (the remaining  
three were lost to follow-up) and 197 (98.5%) 
were on ART. For those on ART, 195/197 (99%) had  
documented HIV viral suppression within the last 
12 months of the audit period (two had intermittent 
ART adherence). The additional 40 PLHIV included 
33 who relocated overseas and seven who died. 

Rapid treatment pathway 
There were 123 people newly diagnosed with 

an HIV infection in the period from 1 January 2015 
to 31 December 2016, prior to the development 
of the RTP, and 82 people diagnosed with an HIV 
infection in the period from 1 January 2018 to 31 
December 2019 following the development of the 
RTP. The demographics of the before and after RTP 
groups are shown in Table 1, with no differences 
seen between these two groups.

Linkage to care
Linkage to care within 3 months of the diagnosis 

of HIV infection was achieved for 113/122 (92.6%) 
people newly diagnosed in 2015/2016 compared 
with 81/82 (99%) people newly diagnosed with an 
HIV infection in 2018/2019 (p=0.053). For the PLHIV 
not linked to care within 3 months in 2015/2016, all 
had initial contact with the community HIV team 
and baseline bloods within this timeframe. The 
one patient not linked to care within 3 months in 
2018/2019 had a delayed referral to the ID service, 
which occurred 187 days following diagnosis.

The time from HIV diagnosis to HIV specialist care 
is shown in Table 2, and the time from referral to 
HIV specialist care is shown in Table 3. The median 
time from diagnosis to first specialist review was 

32 days (IQR 13–54 days) prior to the RTP and 17 
days (IQR 7–28 days) following the RTP (p<0.0001). 
The median time from referral to first specialist 
review was 23 days (IQR 8–41 days) prior to the 
RTP and was 8 days (IQR 4–16 days) following the 
RTP (p<0.0001). The median time from referral to 
initial contact with the ID service, usually with 
the HIV nurse specialists/practitioner, was 1 day 
during both periods.

Antiretroviral therapy 
ART was initiated within 6 weeks of diagnosis 

for 28/120 (23.3%) PLHIV prior to the RTP and for 
66/79 (83.5%) PLHIV following the RTP (p<0.0001). 
ART was initiated within 6 weeks of referral for 
41/120 (34.2%) PLHIV prior to the RTP and for 76/79 
(96.2%) PLHIV following the RTP (p<0.0001). At 3 
months from diagnosis, ART had been initiated in 
78/120 (65.0%) PLHIV prior to the RTP and 77/79 
(97.5%) PLHIV following the RTP (p<0.0001). 

The median time from diagnosis to initiation of 
ART was 68 days (IQR 44–133 days) prior to the 
RTP and 21 days (IQR 13–31 days) following the 
RTP (p<0.00001). The median time from referral to 
the ID service to initiation of ART was 51 days (IQR 
36–114 days) prior to the RTP and 12 days (IQR 
7–20 days) following the RTP (p<0.00001). 

HIV viral suppression 
At 6 months from diagnosis, 66/118 (55.9%) PLHIV 

prior to the RTP and 73/75 (97.3%) PLHIV following 
the RTP had documented HIV viral suppression 
(p<0.0001). The median time from diagnosis to first 
documentation of viral suppression was 174 days 
(IQR 124–272 days) prior to the RTP and 85 days (IQR 
63–104 days) following the RTP (p<0.0001).

 Discussion
The cascade of care for people newly diagnosed 

with an HIV infection referred to Auckland City 
Hospital for the 5-year audit period from 1 January 
2015 to 31 December 2019 has shown very high 
rates of retention in care, initiation of ART and 
HIV viral suppression. In addition, the RTP has 
significantly reduced the time from diagnosis of 
HIV infection to linkage to care and has resulted in 
earlier initiation of ART and earlier achievement of 
HIV viral suppression.

This cascade of care, as assessed on 31 December 
2020, has shown that 98.5% of PLHIV were on ART 
and of these, 99% had a suppressed HIV viral load 
during the last 12 months of the audit. This compares 
with the Wellington cascade of care—undertaken 
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Table 1: Demographics of groups before and after rapid treatment pathway for initiation of HIV care for PLHIV  
referred to the Infectious Diseases Service, Auckland City Hospital.

Prior to rapid treatment 
pathway

Jan 2015–Dec 2016

Rapid treatment pathway 

Jan 2018–Dec 2019
P-value

New diagnosis of HIV 123 82

Male 112 (91.1%) 70 (85.4%) 0.26#

Age at diagnosis (median years, IQR) 38 (30–48) 40 (32–51) 0.73^

Ethnicity

NZ European 60 (48.8%) 31 (37.8%) 0.51*

Māori 8 (6.5%) 6 (7.3%)

Asian 22 (17.9%) 18 (22.0%)

Pasifika peoples 8 (6.5%) 10 (12.2%)

Other European 18 (14.6%) 9 (11.0%)

South American 4 (3.3%) 5 (6.1%)

Middle East/Africa 3 (2.4%) 3 (3.7%)

CD4 count at diagnosis, median (IQR) 417x106/L (209–602x106/L) 372x106/L (197–528x106/L) 0.32^

<200x106/L 30 (24%) 21 (26%)

200–349x106/L 21 (17%) 13 (16%)

350–499x106/L 31 (25%) 24 (29%)

≥500x106/L 41(33%) 22 (27%)

Unknown 2 (2%)

Outcome

Available for retention in care 
assessment+ 104 67

Retained in care 103 (99%) 66 (98.5%)

Not retained in care 1 (1%) 1 (1.5%)

Not available for retention in care 
assessment

19 15

Transfers overseas+ 14 13

Deaths+ 5 2

PLHIV = people living with HIV; IQR = interquartile range
#Fisher’s exact test
^Mann–Whitney U test
*Chi-squared test
+The follow-up period for retention in care assessment, transfer overseas and deaths was 31 December 2020 for both groups
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Table 2: Time from HIV diagnosis to HIV specialist care for PLHIV referred to the Infectious Diseases Service, Auckland 
City Hospital.

Prior to rapid treatment 
pathway

Jan 2015–Dec 2016, 
n=123

Rapid treatment 
pathway 

Jan 2018–Dec 2019, 
n=82

P-value

Time from diagnosis to 
first contact with  
community HIV team, 
median days (IQR)

10 (2–16) 7 (2–14) 0.36^

Linked to care within 3 
months of diagnosis

113/122a (92.6%) 81/82 (99%) 0.053#

Time from diagnosis to 
linkage to care, median 
days (IQR)

32a (13–54) 17 (7–28) <0.0001^

Time from diagnosis (blood 
test taken) to referral to ID 
service, median days (IQR)

7 (1–13.5) 6b (2–13) 0.91^

Time from diagnosis (result 
available) to referral to ID 
service, median days (IQR)

3c (0–10) 2d (0–10) 0.8^

Time from diagnosis to 
initiation of ART, median 
days (IQR)

68e (44–133) 21f (13–31) <0.00001^

Initiation of ART within 6 
weeks of diagnosis

28/120g (23.3%) 66/79f (83.5%) <0.0001#

Initiation of ART within 3 
months of diagnosis

78/120g (65.0%) 77/79f (97.5%) <0.0001#

Initiation of ART within 6 
months of diagnosis

96/120g (80.0%) 78/79f (98.7%) <0.0001#

Time from diagnosis to 
first documentation of 
viral suppression, median 
days (IQR)

174h (124–272) 85i (63–104) <0.0001^

Viral suppression within 6 
months of diagnosis

66/118j (55.9%) 73/75i (97.3%) <0.0001#

PLHIV = people living with HIV; IQR = interquartile range; ART = antiretroviral therapy
#Fisher’s exact test
^Mann–Whitney U test
a n=122 (1 PLHIV transferred care before being seen)
b n=81 (data not available for 1 PLHIV)
c

 n=112 (data not available for 11 PLHIV)
d n=77 (data not available for 5 PLHIV)
e n=118 (3 PLHIV transferred care before starting ART; 2 PLHIV didn’t start ART but later transferred care)
f n=79 (3 PLHIV transferred care before starting ART)
g n=120 (3 PLHIV transferred care before starting ART)
h n=117 (5 PLHIV transferred care before starting ART/achieving viral suppression; 1 PLHIV didn’t start ART)
i n=75 (7 PLHIV transferred care before starting ART/achieving viral suppression)
j n=118 (5 PLHIV transferred care before starting ART/achieving viral suppression)
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prior to the HIV policy changes—where 89% were 
on ART, of whom 93% achieved a suppressed HIV 
viral load,16 and the national cascade of care for 
people diagnosed with HIV infection between 
2006 and 2017, where 94.5% initiated ART, of 
whom 82% had a suppressed HIV viral load.11 The 
national cascade was limited by incomplete data 
and almost certainly is an underestimate of the 
true proportion of PLHIV initiated on ART who 
are virally suppressed in New Zealand.

Policy changes, based on the evidence supporting 
early initiation of ART,1,2,4 have been instrumental in 
facilitating treatment for all PLHIV in New Zealand, 
particularly in facilitating rapid treatment for all,  

irrespective of the CD4 count at the time of  
diagnosis or of immigration status. The subsequent  
development of our service KPIs has led to 96% of 
PLHIV commencing ART within 6 weeks of referral,  
a significant improvement from the baseline of 
34%, and 97% attaining HIV viral suppression 
within 6 months of diagnosis of HIV infection, 
again a significant improvement from the baseline  
of 56%. Potential benefits of earlier treatment 
and HIV viral suppression include the reduced 
transmission of HIV infection1,2 and improved 
general health for PLHIV.4,5 All major HIV infec-
tion treatment guidelines now recommend that 
ART is commenced as soon as possible following 

Table 3: Time from referral to HIV specialist care for PLHIV referred to the Infectious Diseases Service, Auckland 
City Hospital.

Prior to rapid treatment 
pathway

Jan 2015–Dec 2016, 
n=123

Rapid treatment 
pathway 

Jan 2018–Dec 2019,

n=82

P-value

Time from referral to first  
contact with community HIV 
team, median days (IQR)

1 (0–2.5) 1 (0–1) 0.08#

Time from referral to first  
specialist clinic appointment/
inpatient review, median days 
(IQR)

23a (8–41) 8 (4–16) <0.0001#

Time from referral to initiation 
of ART, median days (IQR)

51b (36–114) 12c (7–20) <0.00001#

Initiation of ART within 6 weeks 
of referral

41/120d (34.2%) 76/79e (96.2%) <0.0001^

Time from referral to first  
documentation of viral  
suppression, median days (IQR)

161f (117–272) 79g (53–98) <0.00001#

PLHIV = people living with HIV; IQR = interquartile range; ART = antiretroviral therapy
#Mann–Whitney U test
^Fisher’s exact test
a n=122 (1 PLHIV transferred care before being seen) 
b n=118 (3 PLHIV transferred care before starting ART; 2 patients didn’t start ART)
c n=79 (3 PLHIV transferred care before starting ART)
d n=120 (3 PLHIV transferred care before starting ART)
e n=79 (3 PLHIV transferred care before starting ART)
f n=117 (5 PLHIV transferred care before starting ART/achieving viral suppression; 1 PLHIV didn’t start ART)
g n=75 (7 PLHIV transferred care before starting ART/achieving viral suppression)
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diagnosis.17–19 Studies have shown that the avail-
ability of RTPs result in earlier linkage to care 
and earlier achievement of HIV viral suppression, 
although whether there are benefits in long-term 
retention in care or mortality remain unclear.20,21 
The optimal timing for early ART initiation is still 
being fully assessed, as there are concerns that 
immediate initiation of ART on the same day as 
the diagnosis of HIV infection may result in less 
engagement in care compared with rapid treatment 
initiated within 2 weeks of the diagnosis of HIV 
infection,22 as the information and consideration 
of lifelong ART may be overwhelming. RTPs are 
more resource intensive, requiring multidisci-
plinary coordination and reprioritisation of clinic 
resources with more intensive initial support, but 
as we have shown, can result in earlier linkage to 
care, earlier initiation of ART and earlier attainment 
of HIV viral suppression.

Not all patients may be suitable for rapid treat-
ment, particularly where there is a risk of immune 
reconstitution inflammatory syndrome (IRIS), 
such as occurs with cryptococcal or tuberculous  
meningitis. It is also important to consider likely 
engagement in ongoing care, as initiation of ART 
requires ongoing commitment and lifelong follow 
-up. Engagement in other programmes such as 
drug and alcohol support or addressing other bar-
riers to HIV care may take priority.23 We found only 
a very small number of PLHIV who did not initiate 
ART, who were lost to follow-up or who remained 
in contact with our service but maintained variable 
adherence to ART. Much of this success is due to 
the efforts of our community HIV team and social 
worker, who provide long-term support to PLHIV 
following their diagnosis of HIV infection and  
initiation of ART, and who help re-engage those 
who have been lost to follow-up and further  
support those with complex needs.

It is notable that late presentations in this audit 
were common, with 24% of those with a newly 
diagnosed HIV infection having a CD4 count 
<200x106/L, suggesting that these PLHIV were 
likely to have had an HIV infection for many years. 
This has also been shown in other New Zealand 
studies, and provides further evidence to support 
the need for wider HIV testing in New Zealand.24,25 
The first step in the cascade of care is almost  
certainly the most challenging, requiring increased 
HIV testing, reduced barriers to HIV testing and 
supportive contact tracing.26 Increased emphasis 
on HIV testing in New Zealand is essential.

While we met the goal of 90% of new HIV diag-
noses initiating ART within 6 weeks of referral to 

our service, a lower proportion (83.5%) initiated 
ART within 6 weeks of the diagnosis of their HIV 
infection. In this audit there was usually a relatively 
short delay in the time taken for the person who 
ordered the initial HIV test to become aware of 
this result and subsequently make a referral to our 
service. Now that we have been able to illustrate the 
significant benefits of the RTP, we hope that people 
newly diagnosed with HIV infection will be referred 
as soon as the initial HIV test result becomes avail-
able, without waiting for confirmatory HIV testing. 

There are several strengths of this audit. We 
have a comprehensive database with prospective 
recording of all PLHIV referred to our service. 
Additionally, for the assessment of the cascade of 
care, we were able to obtain a high level of follow- 
up for PLHIV relocating within New Zealand.

There are a number of limitations to this audit. 
Firstly, it was performed retrospectively. Secondly, 
our cascade of care only included PLHIV referred 
to the ID Service at Auckland City Hospital, while 
HIV care in the Auckland Region is also provided 
by the Auckland Sexual Health Service, private 
specialist providers and general practitioners. 
However, the ID Service at Auckland City Hospital 
is the largest provider of HIV care in New Zealand  
(currently providing care for 1,100 of approximately  
3,000 diagnosed PLHIV). With the high degree 
of follow-up that was achieved for PLHIV 
who entered the cascade of care and who are  
currently living in New Zealand, this audit provides 
updated data and complements other New Zealand 
cascades of care.11,16 Thirdly, this audit does not 
provide information on the first step in the cascade  
of care (people living with undiagnosed HIV  
infection). This step is not well understood in New 
Zealand.27 This step was not able to be assessed 
by this audit as we are only able to provide care 
to PLHIV who are diagnosed and then referred to 
our service. Fourthly, the time to achieve HIV viral 
suppression may be affected by factors other than 
the RTP. The documentation of viral suppression 
may vary with the timing of the follow-up HIV 
viral load testing; however, we aimed to test fol-
low-up HIV viral loads at 3 and 6 months following 
initiation of ART throughout the audit period. The 
increased use of integrase inhibitors that occurred 
during the audit period, which achieve viral  
suppression more rapidly than other antiretrovi-
rals,28 may also have affected the time to achieve 
viral suppression. 

For PLHIV referred to the Auckland City 
Hospital ID Service, we have shown a high 
attainment of initiation of ART and HIV viral  
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suppression in the cascade of care. The RTP, 
which required a refocus of clinic and multi- 
disciplinary resources, has enabled earlier link-
age to care, more rapid initiation of ART and  
earlier HIV viral suppression. We do need to 

obtain a greater understanding of the first step in 
the cascade of care for New Zealand. Increased 
resources dedicated to enhanced HIV testing will 
help reduce the proportion of people living with 
undiagnosed HIV infection.



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2023 Oct 6; 136(1583). ISSN 1175-8716
https://journal.nzma.org.nz/ ©PMA 

article 38

competing interests 
Nil.

author information
Annabelle Donaldson: Infectious Diseases Physician, 

Infectious Diseases Service, Te Whatu Ora Te Toka 
Tumai, Auckland, New Zealand.

Michele Lowe: Nurse Practitioner, Infectious Diseases 
Service, Te Whatu Ora Te Toka Tumai, Auckland, New 
Zealand.

Simon Briggs: Infectious Diseases Physician, Infectious 
Diseases Service, Te Whatu Ora Te Toka Tumai, 
Auckland, New Zealand.

corresponding author
Annabelle Donaldson: Infectious Diseases Physician, 

Infectious Diseases Service, Te Whatu Ora Te Toka 
Tumai, Auckland, New Zealand.  
E: annabelled@adhb.govt.nz

references 
1.	 Cohen MS, Chen YQ, McCauley M, et al. Prevention 

of HIV-1 infection with early antiretroviral therapy. 
N Engl J Med. 2011;365(6):493-505. doi: 10.1056/
NEJMoa1105243.

2.	 Cohen MS, Chen YQ, McCauley M, et al. 
Antiretroviral therapy for the Prevention of HIV-1 
Transmission. N Engl J Med. 2016; 375(9):830-39. 
doi: 10.1056/NEJMoa1600693.

3.	 HIV-CAUSAL Collaboration; Ray M, Logan R, Sterne 
JA, et al. The effect of combined antiretroviral 
therapy on the overall mortality of HIV-infected 
individuals. AIDS. 2010;24(1):123-37. doi: 10.1097/
QAD.0b013e3283324283.

4.	 INSIGHT START Study Group; Lundgren JD, Babiker 
AG, Gordin F, et al. Initiation of Antiretroviral 
Therapy in Early Asymptomatic HIV Infection. N 
Engl J Med. 2015;373(9):795-807. doi: 10.1056/
NEJMoa1506816.

5.	 TEMPRANO ANRS 12136 Study Group; Danel C, Moh 
R, Gabillard D, et al. A Trial of Early Antiretrovirals 
and Isoniazid Preventive Therapy in Africa. N 
Engl J Med. 2015;373(9):808-22. doi: 10.1056/
NEJMoa1507198.

6.	 World Health Organization. Guideline on when to 
start antiretroviral therapy and on pre-exposure 
prophylaxis for HIV [Internet]. Geneva: World Health 
Organizatin; 2015 [cited 2023 May 18]. Available 
from: https://www.ncbi.nlm.nih.gov/books/
NBK327115/pdf/Bookshelf_NBK327115.pdf.

7.	 Centres for Disease Control and Prevention. 
Understanding the HIV care continuum [Internet]. 
2014 [cited 2023 May 18]. Available from: https://
www.cdc.gov/hiv/pdf/dhap_continuum.pdf.

8.	 Gardner EM, McLees MP, Steiner JF, et al. The 
spectrum of engagement in HIV care and its 
relevance to test-and-treat strategies for prevention 
of HIV infection. Clin Inf Dis. 2011;52(6):793-800. doi: 
10.1093/cid/ciq243.

9.	 UNAIDS. 90-90-90 - An ambitious treatment target 
to help end the AIDS epidemic [Internet]. Geneva: 
UNAIDS; 2014 [cited 2023 May 18]. Available 
from: http://www.unaids.org/en/resources/
documents/2014/90-90-90.

10.	 UNAIDS. Fast-Track - Ending the AIDS epidemic 
by 2030 [Internet]. Geneva: UNAIDS; 2014 [cited 
2023 Jun 26]. Available from: https://www.
unaids.org/en/resources/documents/2014/
JC2686_WAD2014report.

11.	 McAllister S, van Asten H, Anglemyer A, et al. 
Cascade of care of people diagnosed with HIV in 
New Zealand between 2006 and 2017. HIV Med. 
2021;22(2):122-30. doi: 10.1111/hiv.12983.

12.	 Manatū Hauora – Ministry of Health. Guidance 
on Infectious Disease Management under the 
Health Act 1956 [Internet]. 2017 [cited 2023 Apr 
4]. Available from: https://www.health.govt.
nz/publication/guidance-infectious-disease-
management-under-health-act-1956.

13.	 Pharmac. Decision relating to widening funding 
criteria for antiretroviral agents for the treatment 
of HIV [Internet]. 2017 [cited 2023 May 18]. 
Available from: https://pharmac.govt.nz/news-
and-resources/consultations-and-decisions/
decision-relating-to-widening-funding-criteria-for-
antiretroviral-agents-for-the-treatment-of-hiv/. 

14.	 Medland NA, McMahon JH, Chow EP, et al. The HIV 
case cascade: a systematic review of data sources, 
methodology and comparability. J Int AIDS Soc. 
2015;18(1):20634. doi: 10.7448/IAS.18.1.20634.

15.	 Kay ES, Batey DS, Mugavero MJ. The HIV treatment 
cascade and care continuum: updates, goals, and 
recommendations for the future. AIDS Res Ther. 
2016;13:35. doi: 10.1186/s12981-016-0120-0.

16.	 Raymond N, Bargh K, Aung KL, Rice J. Cascade 
of care for people living with HIV infection in the 
Wellington region. NZ Med J. 2016;129(1432):41-51.

17.	 HHS Panel on Antiretroviral Guidelines for Adults 
and Adolescents. Guidelines for the Use of 
Antiretroviral Agents in Adults and Adolescents 
with HIV [Internet]. Department of Health and 
Human Services; 2023 [cited 2023 May 16]. Available 
from: https://clinicalinfo.hiv.gov/en/guidelines/
adult-and-adolescent-arv.

18.	 Gandhi RT, Bedimo R, Hoy JF, et al. Antiretroviral 
Drugs for Treatment and Prevention of HIV 
infection in Adults:  2022 Recommendations of the 
International Antiviral Society-USA Panel. JAMA. 



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2023 Oct 6; 136(1583). ISSN 1175-8716
https://journal.nzma.org.nz/ ©PMA 

article 39

2023;329(1):63-84. doi: 10.1001/jama.2022.22246.
19.	 European AIDS Clinical Society. EACS Guidelines 

[Internet]. 2022 [cited 2023 May 16]. Available from: 
eacsociety.org/guidelines/eacs-guidelines/.

20.	 Bai R, Du J, Lv S, et al. Benefits and Risks of Rapid 
Initiation of Antiretroviral Therapy: a Systematic 
Review and Meta-Analysis. Front Pharmacol. 
2022;13:898449. doi: 10.3389/fphar.2022.898449.

21.	 Michienzi SM, Barrios M, Badowski ME. Evidence 
Regarding Rapid Initiation of Antiretroviral Therapy 
in Patients Living with HIV. Curr Infect Dis Rep. 
2021;23(5):7. doi: 10.1007/s11908-021-00750-5.

22.	 Hung CC, Phanuphak N, Wong CS, et al. Same-
day and rapid initiation of antiretroviral therapy 
in people living with HIV in Asia. How far have we 
come? HIV Med. 2022;23 Suppl 4:3-14. doi: 10.1111/
hiv.13410.

23.	 Mirzazadeh A, Eshun-Wilson I, Thompson RR, et 
al. Interventions to reengage people living with 
HIV who are lost to follow-up from HIV treatment 
programs: A systematic review and meta-analysis. 
PLoS Med. 2022;19(3):e 1003940. doi: 10.1371/
journal.pmed.1003940.

24.	 Bateman JP, Saxton PJW, de Gouw A, et al. 

Late presentation of HIV infection among 
adults in New Zealand from 2011 to 2020. 
Int J STD AIDS. 2023;34(5):332-37. doi: 
10.1177/09564624231151458.

25.	 Gilmour J, Henley R, Lowe M, et al. Delayed 
diagnosis of HIV infections in women in the 
Auckland and Northland regions. N Z Med J. 
2022;135(1556):104-13.

26.	 Manatū Hauora – Ministry of Health. National HIV 
action plan for Aotearoa New Zealand 2023-2030 
[Internet]. 2023 [cited 2023 May 18]. Available from: 
https://www.health.govt.nz/publication/national-
hiv-action-plan-aotearoa-new-zealand-2023-2030.

27.	 Saxton PJW, Dickson NP, Griffiths R, et al. Actual 
and undiagnosed HIV prevalence in a community 
sample of men who have sex with men in Auckland, 
New Zealand. BMC Public Health. 2012;12:92. doi: 
https://doi.org/10.1186/1471-2458-12-92.

28.	 Kanters S, Vitoria M, Doherty M, et al. Comparative 
efficacy and safety of first-line antiretroviral 
therapy for the treatment of HIV infection: a 
systematic review and network meta-analysis. 
Lancet HIV. 2016;3(11):e510-e520. doi: 10.1016/
S2352-3018(16)30091-1.


