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The ESC diagnostic criteria for infective endocarditis (IE) added 
spondylodiscitis as a minor criterion. This resulted in that 11 of 
1807 patients with Staphylococcus aureus, streptococcal, or 
Enterococcus faecalis bacteremia, were reclassified from 
possible to definite IE, of whom only two were treated as IE. 
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Infective endocarditis (IE) and spondylodiscitis (SD) are 2 
types of infection that result from a hematogenous spread 
of bacteria to the heart valves or the spine, respectively. 
These conditions sometimes occur simultaneously, but 
only a minority of patients with IE have SD [1] and only a 
minority of patients with SD have IE [2]. The typical feature 
of IE is the formation of vegetations on the heart valves that 
can detach and lead to embolization in distant organs. 
When IE and SD is present simultaneously, either condition 
can occur first. SD is therefore not necessarily a result of em-
bolization from the IE vegetation. The European Society for 
Cardiology (ESC) recently published diagnostic criteria for 
IE presented in the ESC2023 guidelines for the management 
of endocarditis. These criteria state that SD should be re-
garded as a vascular phenomenon, that is, an embolization, 
and thus constitute a minor criterion for the diagnosis of IE 
[3]. Previous versions of the Duke criteria as well as the 
Duke–International Society for Cardiovascular Infectious 
Diseases (ISCVID) criteria, also presented in 2023, do not 

regard SD as a vascular phenomenon [4, 5], and the 
ESC2023 criteria provide no explanation for addition of 
SD as a minor vascular criterion.

We investigated how the addition of SD as a minor vascular 
criterion affects the performance of the ESC2023 diagnostic 
criteria in relation to the Duke–ISCVID criteria in a cohort 
of patients with bacteremia with typical IE-causing patho-
gens. These cohorts have previously been used to develop 
risk stratification systems for IE [6–8]. In total, 1807 episodes 
of bacteremia were reanalyzed: 1098 with Staphylococcus au-
reus [8], 312 with non–beta-hemolytic streptococci (genera-
tion cohort) [7], and 397 with Enterococcus faecalis 
(generation cohort) [6]. The original reports used the 
ESC2015 definition of IE, which led to 132 episodes (7.3% 
of episodes) being classified as definite IE. Sixty-eight IE epi-
sodes were identified in S. aureus bacteremia (6.2%), 20 in 
streptococcal bacteremia (6.4%), and 44 in E. faecalis bacter-
emia (11%). Using the Duke–ISCVID criteria, an additional 2 
episodes were reclassified to definite IE, 1 of which was per-
ceived and treated as IE [9].

In our cohort, SD was identified in 97 episodes (8.8%) of 
S. aureus bacteremia, 8 episodes (2.6%) of streptococcal bacter-
emia, and 9 episodes (2.3%) of E. faecalis bacteremia. Using the 
ESC2023 criteria, recognizing SD as a minor vascular criterion, 
a new minor criterion was identified in 87 (S. aureus), 7 (strep-
tococci), and 9 (E. faecalis) episodes, respectively, since some 
patients had another vascular phenomenon. This resulted in 
an additional 11 episodes being reclassified from possible IE 
(with Duke–ISCVID) to definite IE (with ESC2023). Of the re-
classified episodes, 6 were caused by S. aureus, 1 by streptococci, 
and 4 by E. faecalis. A description of the episodes is given in 
Table 1. In 9 of these 11 episodes, the patients were not perceived 
to have and were not treated for IE. None of the patients had 
findings suggestive of IE on echocardiography or other imaging 
modalities. None of the patients experienced a relapse within 6 
months. If the decision to treat a patient as having IE was used as 
the reference standard, the specificity decreased by 9 episodes, 
corresponding to a decrease in specificity from 100% with the 
Duke–ISCVID criteria to 99% with the ESC2023 criteria. The 
sensitivity of the ESC2023 criteria was increased by 2 episodes 
in our cohorts, using the decision to treat as IE as the standard, 
corresponding to an increase in sensitivity from 80% with the 
Duke–ISCVID to 81% with ESC2023.

SD is most often seen without IE. This demonstrates that SD 
is not commonly caused by embolization from an IE. The hema-
togenous spread of bacteria to the spine should therefore not be 
regarded as a vascular phenomenon as suggested in the 
ESC2023 criteria. Moreover, regarding SD as a minor criterion, 
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at least in our bacteremia cohort, decreases specificity of the cri-
teria with only a small increase in sensitivity. Interestingly, all 6 
episodes of S. aureus bacteremia that were reclassified to definite 
IE were found in persons who inject drugs. Two of these epi-
sodes were treated as IE, whereas 4 were not. Four episodes of 
E. faecalis bacteremia were reclassified from possible to 
definite IE, and in proportion to the total number of episodes, 
reclassification was more common in E. faecalis than in 
S. aureus bacteremia. These 4 episodes were in persons with 
different types of predisposition for IE, and interestingly, 
none of them was treated for IE. There was no relapse in bacter-
emia in episodes that did not receive IE treatment. However, it 
should be kept in mind that a long per oral antibiotic treatment 
was given in all episodes, as this is the standard treatment of SD. 
This can possibly lead to cure of a missed IE.

In another recent study, also on bacteremia with S. aureus, 
the authors found that the addition of SD as a vascular phe-
nomenon appeared to be unhelpful for the performance of 
the ESC2023 criteria [10]. Based on the above arguments, we 
suggest that the ESC2023 guidelines remove SD from the list 
of vascular phenomena/minor criteria. Moreover, we propose 
that the endocarditis community agree on 1 set of diagnostic 
criteria for IE by harmonizing the Duke–ISCVID and 
ESC2023 criteria. This would facilitate both care for patients 
with IE and research on IE.
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CONFIDENCE IN DOVATO 
ACROSS TREATMENT SETTINGS4–9
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Treatment-
naïve 
resistance 
rates, 
with up to 

REAL-
WORLD 
EVIDENCE

0
(n=0/1,885)*,4

0.1
(n=1/953)**,†,‡,§,5–7 

RANDOMISED 
CONTROLLED
TRIALS

years 
of 
evidence5–73

% %

REAL-
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EVIDENCE
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CONTROLLED 
TRIALS

0.03
(n=10/35,888)*,4

0
(n=0/615)||,¶,#,8,9

Treatment-
experienced 
resistance 
rates,
with up to 

years 
of 
evidence1–35

% %

EVIDENCE SUPPORTS THE HIGH BARRIER TO RESISTANCE 
OF DOVATO UP TO 5 YEARS1-3 

>300,000 PEOPLE LIVING WITH HIV 
HAVE BEEN TREATED WITH DOVATO GLOBALLY10

DOVATO is supported 
by a wealth of evidence, 
with the outcomes of 
>40,000 people living 
with HIV captured within 
clinical trials and real-
world evidence, 
including those with:4–9,11,12

NO BASELINE 
RESISTANCE 
TESTING13

HIGH BASELINE 
VIRAL LOAD
(>100,000 copies/mL
and even
>1M copies/mL)6,13

LOW CD4 + 
COUNT 
(≤200 cells/mm3)13

NO PRIOR 
TREATMENT
EXPERIENCE13 

2015

>100 >500 >900 >2,300 >4,100
>6,600

>14,000

>34,000

>40,000

2016 2017 2018 2019
Year

2020 2021 2022 2023 2024

Patients from phase III RCTs
Patients from unique real-world cohorts 

DOVATO is indicated for the treatment of Human Immunodeficiency Virus type 1 (HIV-1) 
infection in adults and adolescents above 12 years of age weighing at least 40 kg, with no 
known or suspected resistance to the integrase inhibitor class, or lamivudine.13

Adverse events should be reported. Reporting forms and information can be found at 
https://yellowcard.mhra.gov.uk/ or search for MHRA Yellowcard in the Google Play 

or Apple App store. Adverse events should also be reported to GSK on 0800 221441

ABBREVIATIONS

3TC, lamivudine; CD4, cluster of differentiation 4; DTG, dolutegravir; FDA, United States 
Food and Drug Administration; FTC, emtricitabine; HIV, human immunodeficiency virus; 
ITT-E, intention-to-treat exposed; NRTI, nucleoside/nucleotide reverse transcriptase 
inhibitor; RCT, randomised controlled trial; RNA, ribonucleic acid; TAF, tenofovir 
alafenamide fumarate; TDF, tenofovir disoproxil fumarate; XTC, emtricitabine.

FOOTNOTES

*Data extracted from a systematic literature review of DTG+3TC real-world evidence. Overlap 
between cohorts cannot be fully excluded.
**The reported rate reflects the sum-total of resistance cases calculated from GEMINI I and 
II (n=1/716, through 144 weeks), STAT (n=0/131, through 52 weeks), and D2ARLING (n=0/106, 
through 24 weeks).5–7

†GEMINI I and II are two identical 148-week, phase III, randomised, double-blind, multicentre, 
parallel-group, non-inferiority, controlled clinical trials testing the efficacy of DTG/3TC in 
treatment-naïve patients. Participants with screening HIV-1 RNA ≤500,000 copies/mL were 
randomised 1:1 to once-daily DTG/3TC (n=716, pooled) or DTG + TDF/FTC (n=717, pooled). The 
primary endpoint of each GEMINI study was the proportion of participants with plasma HIV-1 
RNA <50 copies/mL at Week 48 (ITT-E population, snapshot algorithm).13

‡STAT is a phase IIIb, open-label, 48-week, single-arm pilot study evaluating the feasibility, 
efficacy, and safety of DTG/3TC in 131 newly diagnosed HIV-1 infected adults as a first line 
regimen. The primary endpoint was the proportion of participants with plasma HIV-1 RNA <50 
copies/mL at Week 24.6

§D2ARLING is a randomised, open-label, phase IV study designed to assess the efficacy 
and safety of DTG/3TC in treatment-naïve people with HIV with no available baseline HIV-1 
resistance testing. Participants were randomised in a 1:1 ratio to receive DTG/3TC (n=106) or 
DTG + TDF/XTC (n=108). The primary endpoint was the proportion of participants with plasma 
HIV-1 RNA <50 copies/mL at Week 48.7 Results at week 24 of the study.
||The reported rate reflects the sum-total of resistance cases calculated from TANGO (n=0/369, 
through 196 weeks) and SALSA (n=0/246, through 48 weeks).8,9

¶TANGO is a randomised, open-label, trial testing the efficacy of DOVATO in virologically 
suppressed patients. Participants were randomised in a 1:1 ratio to receive DOVATO (n=369) 
or continue with TAF-containing regimens (n=372) for up to 200 weeks. At Week 148, 298 of 
those on TAF-based regimens switched to DOVATO. The primary efficacy endpoint was the 
proportion of subjects with plasma HIV-1 RNA ≥50 copies/mL (virologic non-response) as per 
the FDA Snapshot category at Week 48 (adjusted for randomisation stratification factor).8,13

#SALSA is a phase III, randomised, open-label, non-inferiority clinical trial evaluating the efficacy 
and safety of switching to DTG/3TC compared with continuing current antiretroviral regimens 
in virologically suppressed adults with HIV. Eligible participants were randomised 1:1 to switch 
to once-daily DTG/3TC (n=246) or continue current antiretroviral regimens (n=247). The primary 
endpoint was the proportion of subjects with plasma HIV-1 RNA ≥50 copies/mL at Week 48 (ITT-E 
population, snapshot algorithm).9

REFERENCES

1. Maggiolo F et al. BMC Infect Dis 2022; 22(1): 782.
2. Taramasso L et al. AIDS Patient Care STDS 2021; 35(9): 342–353.
3. Ciccullo A et al. JAIDS 2021; 88(3): 234–237.
4. ViiV Healthcare. Data on File. REF-223795. 2024.
5. Cahn P et al. AIDS 2022; 36(1): 39–48.
6. Rolle C et al. Open Forum Infect Dis 2023; 10(3): ofad101.
7. Cordova E et al. Poster presented at 12th IAS Conference on HIV Science. 23–26 July 2023. 

Brisbane, Australia. TUPEB02.
8. De Wit S et al. Slides presented at HIV Glasgow. 23–26 October 2022. Virtual and Glasgow, 

UK. M041.
9. Llibre J et al. Clin Infect Dis 2023; 76(4): 720–729.
10. ViiV Healthcare. Data on File. REF-220949. 2024.
11. Rolle C et al. Poster presented IDWeek. 11–15 October 2023. Virtual and Boston, USA. 1603.
12. Slim J et al. Abstract presented IDWeek. 11–15 October 2023. Virtual and Boston, USA. 1593.
13. DOVATO. Summary of Product Characteristics. June 2023.

ViiV Healthcare, 980 Great West Road, Brentford, Middlesex, 
London, UK.
ViiV trademarks are owned by or licensed to the 
ViiV Healthcare group of companies.
Non-ViiV trademarks are owned by or licensed to their 
respective owners or licensors.
©2024 ViiV Healthcare group of companies or its licensor.
All rights reserved.
Intended for healthcare professionals only.

PRESCRIBING INFORMATION

Dovato Prescribing Information

Legal Notices

Privacy Policy

Contact Us

LEARN MORE

https://viivexchange.com/content/dam/cf-viiv/viivexchange/en_GB/pdf/dovato-pi.pdf
https://viivhealthcare.com/terms-of-use/
https://viivhealthcare.com/privacy-notice/
https://viivhealthcare.com/contact-us/
https://viivexchange.com/en-eu/medicines/dovato/hbr/?token=2b9ed402bf654b82a563a3a68caa261c

	Lower Specificity of the European Society of Cardiology 2023 Diagnostic Criteria for Infective Endocarditis When Spondylodiscitis Is Regarded as a Vascular Phenomenon
	Notes
	References


