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Syphilis Serological Test Interpretation
Made Easy
2. Secondary: Occurs in about 25%
of patients with untreated primary
syphilis. Clinical features may include:
a mild nonpruritic rash, particularly
on the palms and soles; lymphadenopathy; fever; mucosal lesions (eg,
mucous patches or condyloma latum);
alopecia; and occasionally hepatitis or
nephritis.

process less labour intensive, followed
by a non-treponemal test done reflexly to
provide the titres that are necessary for
clinical management (Figure 3). If the nontreponemal test is negative, an additional
treponemal test, such as T. pallidum particle agglutination assay (TPPA), is usually
done for further confirmation. The second
treponemal test should use a different

3. Early latent syphilis (ELS):
Asymptomatic infection with syphilis,
diagnosed serologically, within the
first year after infection.

platform or antigen to the first treponemal test. Among the treponemal tests,
the fluorescent treponemal antibodyabsorption (FTA-Abs) test is becoming
obsolete because it is time-consuming,
expensive and difficult to read. The T. pallidum haemagglutination assay (TPHA)
and TPPA are inexpensive and widely
used, but they are performed manually
and subject to variation in interpretation
between individuals. EIA/ELISA and
chemiluminescence immunoassay (CIA)
tests are typically automated but many
remain expensive.12

Late syphilis:

Introduction
Globally, including China, there is a
resurgence of syphilis.1,2 This is especially
marked in certain high-risk populations;
for example, men who have sex with
men (MSM) and heterosexual male and
female drug users.3 I have increasingly
been consulted on the interpretation of
the various diagnostic tests, both now
in private practice and previously in the
public sector. This article will help you in
selecting appropriate tests for screening
your patients and interpreting the results.

Stage definitions for
syphilis
Early syphilis:
1. Primary: Patient may present with
a painless chancre at the site of
inoculation. Often asymptomatic, but
multiple painful anogenital ulcers may
also occur.4
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1. Late latent syphilis (LLS):
Asymptomatic infection with syphilis,
with time of infection greater than
1 year (or unknown).
2. Tertiary: Includes cardiovascular
disease (aortitis) and/or cutaneous
gummas and/or neurosyphilis.
Syphilis may be sexually transmitted
in primary or secondary syphilis and can
be transmitted through blood transfusion
potentially at any stage.

Types of syphilis
serological tests
Diagnosis is made serologically via
treponemal and non-treponemal tests as
shown in the Table. Figure 1 shows the
serological response of the two tests
over different stages of syphilis.1

Testing algorithms8–11
The traditional algorithm screens patients
using the non-treponemal test first, followed by the treponemal test for confirmation in a two-stage approach (Figure 2).
The reverse algorithm screens
first with a treponemal test, such as T.
pallidum enzyme immunoassay (EIA),
an automated test that makes the

Advantages of the reverse
algorithm:
1. Early disease: Non-treponemal tests
take time to become positive in primary
syphilis. Therefore, screening with a
treponemal test will be more sensitive.
2. L
 ate disease: With time, the nontreponemal tests may read negative in
patients with untreated latent syphilis.
Screening with non-treponemal tests
only may miss some of these cases,
especially in high-risk populations.
3. Treponemal EIA is increasingly used
as a first screening test based on the
reverse algorithm due to the high
throughput possible with automation.
However, the test’s positive and
negative predictive values for screening syphilis depend on the prevalence
of syphilis in the population.
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Table. Characteristics of syphilis diagnostic tests
Test types
Treponemal

Non-treponemal

Examples

EIA, TP-CL, TPPA, TPHA, FTA-Abs

VDRL, RPR, TRUST

Reported as

• Reactive or non-reactive

•	Titres (eg, positive in undiluted serum, 1:2; 1:4, 1:8, 1:16,
1:32, 1:64, etc)
°	Higher titres indicate stronger positive results and
correlate with the activity of infection
•	VDRL & RPR are not the same. RPR agrees with VDRL
60% of the time. Follow-up titres should use the same
tests

Detects

• Syphilis-specific antibodies

•	Antibodies to cellular components (a cardiolipincholesterol-lecithin antigen) released during tissue
damage caused by syphilis

Changes over time

• Once positive, will remain positive for life
•	Reversion to negative occurs in 10% of early cases and HIV
cases
•	Titres of the treponemal tests do NOT correlate with disease
activity and cannot be used to follow a patient's response to
treatment

• With treatment, titres decline rapidly
•	Without treatment, the titre reaches a peak 1–2 years
following infection and remains positive. In very late
disease, there may be very low titres or even negative
titres.5 In some treated persons, non-treponemal
antibodies can persist for a long time or even indefinitely,
a response referred to as ‘serofast reaction’18

Uses

•	NOT useful for distinguishing past from new infection and,
hence, useless for following treatment

• Used to monitor response to treatment
•	Used to ascertain reinfection in people with positive
treponemal tests

False positive

•	Endemic treponematoses (yaws, bejel, pinta), other
infections caused by spirochetes, eg, Lyme disease,
mononucleosis, leprosy, malaria, systemic lupus
erythematosus

Lyme disease, leptospirosis, Borrelia, leprosy, tuberculosis,
pneumococcal pneumonia, endocarditis, rickettsia,
trypanosomiasis, HIV, mycoplasma, autoimmune diseases,
10% in people aged over 70 years

False negative

• Rare

•	‘Prozone phenomenon’ can occur in 2% and appropriate
dilution should be made if the index of suspicion is high
• False negative in late latent or tertiary syphilis

Primary syphilis pretreatment

•	76%–96% positive (depending on tests used; FTA-Abs has
• 78% positive
lowest sensitivity compared with other methodologies)6,15
•	Usually becomes positive approximately 10–15 days after
•	Compared with non-treponemal tests, treponemal tests may
the appearance of the primary chancre (ie, around
become positive earlier in the course of infection,6 therefore,
6 weeks after infection)
they should be used if primary syphilis is suspected and nontreponemal test returns a negative result (see Figure 1)

Primary syphilis post-treatment • Usually remains positive
•	Up to 24% of patients treated in early stage seroconvert
years after therapy16

•	Four-fold decrease in titre is evidence of adequate
treatment
• In 1 year: 40–75% become non-reactive
• In 2 years: at least 60% become non-reactive

Secondary syphilis
pretreatment

• 100% positive

• 100% positive (titre usually reaching 1:32 or more)

Secondary syphilis posttreatment

• Remains positive after treatment

•	Four-fold decrease in titre is evidence of adequate
treatment

Latent syphilis pretreatment

• 100% positive
•	If patient is suspected of having latent syphilis but nontreponemal test is negative, the treponemal test should be
performed

• 95% positive

Latent syphilis post-treatment

• Remains positive after treatment

•	Four-fold decrease in titre is evidence of adequate
treatment

Tertiary syphilis pretreatment

• 94–96% positive

• 71% positive

Tertiary syphilis post-treatment

• Remains positive after treatment (if positive to begin with)

•	Four-fold decrease in titre is evidence of adequate
treatment

Neurosyphilis diagnosis

•	A negative treponemal test in CSF indicates that
neurosyphilis is highly unlikely7

• Best diagnosed by VDRL in CSF
•	In the absence of blood contamination, it is highly
indicative of neurosyphilis. But it has sensitivity <80%;
hence, a negative VDRL in CSF does not exclude
neurosyphilis1

CSF, cerebrospinal fluid; EIA, T. pallidum enzyme immunoassay; FTA-Abs, fluorescent treponemal antibody absorption test; RPR, rapid plasma reagin; TP-CL, T. pallidum
chemiluminescence immunoassay (CIA); TPHA, T. pallidum haemagglutination assay; TPPA, T. pallidum particle agglutination assay; TRUST, Toluidine Red Unheated Serum Test;
VDRL, Venereal Disease Research Laboratory.
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treponemal EIA exceeds 98%; however,
the positive predictive value is as low
as 12%.14 In contrast, among higher-risk
populations (eg, patients with other sexually transmitted diseases, including HIV),
the positive predictive value can be as
high as 90%.14

Figure 1. Syphilis serological response throughout the natural history of treated
and untreated cases
Early syphilis

Late syphilis
Late latent

Primary Secondary Early latent

Tertiary

100
90

Reactive tests (% of patients)

Currently, laboratories are increasingly adopting automated treponemal
tests for screening. Public Health
England13 and the International Union
Against Sexually Transmitted Infections8
both encourage the use of a reverse
algorithm that begins with a treponemal
assay. As an initial screening test, a
treponemal test is usually more sensitive
in detecting very early syphilis compared
with screening via a non-treponemal test.
However, it can also result in a high number of false positives (ie, very low positive
predictive value) in low-prevalence populations. For example, in low-prevalence
areas, the negative predictive value of the
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Figure 2. Traditional syphilis algorithm8
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Figure 3. Reverse syphilis algorithm8

(*initial test
qualitative)

Treponemal (immunoassay)
Reactive

Non-reactive

Non-reactive

Non-treponemal
Quantitative non-treponemal
Reactive

Non-reactive

Treponemal

Treponemal*

Reactive

Non-reactive

Consistent with
current syphilis
infection†

Syphilis infection
unlikely; biological
false positive likely

(†If titre <1:4 consider these values associated
with possible serofast condition)

DECEMBER 2020

Reactive
No laboratory
evidence
of syphilis
infection

Consistent
with current or
past syphilis
infection

Consistent with
past or potential
early syphilis
infection

(*the second
treponemal test
should utilize a unique
platform and/or antigen,
different to the first
treponemal test)

Non-reactive

Inconclusive for
syphilis infection;
potentially early
infection or false
positive

No
laboratory
evidence
of syphilis
infection
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3 real-life cases
1. A
 50-year-old, local, heterosexual man recently presented to my clinic with extreme anxiety concerning a recent ‘positive’
sexual health screen. He claimed his only sexual partner since marriage 20 years ago was his wife. Their sexual activities
were unprotected. He had a history of gonorrhoea that had been treated more than 20 years ago. He could not remember
whether he had had syphilis serology checked then. On this occasion, he had no specific genital symptoms. His sexual
health screens, including urine and blood tests (HIV included), were all negative except for a positive treponemal EIA. The
VDRL was non-reactive. The laboratory performed another treponemal test (TPPA) for him, which was also positive. He did
not recall any genital ulcer or rash, and he had never been specifically treated for syphilis.
LEARNING POINTS: This case illustrates the flow of investigations using the reverse algorithm. Further management
would depend on the degree of suspicion for neurosyphilis. As treatments for neurosyphilis and late latent syphilis
differ, some specialists would elect to do a lumbar puncture whereas others would treat this as late latent syphilis if
the likelihood of neurosyphilis is sufficiently low.

2. A
 33-year-old Chinese lady was referred because she screened positive for syphilis during her antenatal checkup in the first
trimester. She was asymptomatic. She said her only sexual partner was her 60-year-old husband who had screened ‘negative’ for syphilis with his GP. She noted that her husband had become forgetful and irritable over the last year. I asked the
patient’s husband to attend my clinic and performed both treponemal EIA and VDRL. The EIA was positive but VDRL was
non-reactive. I subsequently performed lumbar puncture for her husband based on the suspicion of possible neurosyphilis.
The CSF findings confirmed my suspicion! The first VDRL test performed by the GP was traced and was non-reactive. The
patient’s husband was treated for neurosyphilis and had a good recovery.
LEARNING POINTS: Use of the traditional algorithm for screening would miss this case of neurosyphilis requiring
further workup. Hence, if you need to diagnose tertiary syphilis, it is better to order a treponemal test as the first
screening test!

3. A
 30-year-old British male who had sex with males presented with a history of syphilis treated in my clinic 9 months prior.
His post-treatment VDRL was 1:4. He complained of multiple small painful penile ulcers. He had unprotected oral sex
2 weeks prior to the consultation. I checked his RPR and performed herpes simplex virus (HSV) PCR for the ulcers: RPR
was 1:4, treponemal EIA was positive and HSV PCR was negative. In view of the painful ulcers, I treated him empirically
for genital herpes. I rechecked his RPR 2 weeks after the first blood test and the result came back 1:32. Hence, he was
treated as a case of primary syphilis.
LEARNING POINTS: 1. Primary syphilis can present with painful ulcers although, classically, chancre is painless.4
2. In early primary syphilis, the non-treponemal test can be non-reactive. Therefore, the test should be repeated if
primary syphilis is likely. 3. A treponemal test is not useful in this case as the patient previously had syphilis.

Take home messages
1. In high-risk and high-prevalence
groups, using a treponemal test as the
initial test may be advantageous and
may avoid missing some stages of
disease. One should also have a low
threshold for testing, especially among
high-risk populations.
2. When ordering tests, make sure that
you know the uses and limitations
of treponemal and non-treponemal
tests and order the correct tests. Use
of only one test may be insufficient
for diagnosis since there may be a

false positive or a negative result for a
single test.
3. A documented history of treatment
is important when interpreting
discordant test results. In my practice,
patients are given a record of their
treatment so that they can use the
information to better communicate
with future healthcare providers.
4. Determine what stage of syphilis the
patient has clinically and serologically
and give appropriate treatment
accordingly. Laboratory test results
must be considered together with the
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clinical and geographical background
of the patient.
5. When a patient presents to you
with suspected syphilis, make use
of the precious chance to screen for
other sexually transmitted infections,
including HIV.
Acknowledgement: The author wishes to express great
appreciation to Dr John W. Simon MH for his precious
advice in preparation of this article.
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BIKTARVY® is a powerful STR that combines the DESCOVY®
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• >90% efﬁcacy† and 0 resistance‡§1
• Better tolerated than DTG-containing regimens^6-9
• Small STR¶ with once-daily dosing1

Once-Daily
STR

Taken Any
Time of Day

No Food
Requirement

No Booster

† Non-inferior vs comparator in all registrational studies**.
^ Signiﬁcantly fewer all grade treatment-related AEs
compared to DTG plus ABC/3TC or FTC/TAF
(secondary endpoint)

* Emtricitabine 200 mg/tenofovir alafenamide 25 mg.
** Efficacy defined as viral load <50 copies/mL. In pooled data from treatment-naïve patients: 91% for BIKTARVY® (pooled) vs 93% (ABC/3TC/DTG) in Study 1489 (95% CI: –2.1 [–5.9–1.6]) and 93% (FTC/TAF + DTG) in Study 1490 (95% CI: –1.9 [–5.6–1.8]).
In virologically-suppressed patients: 94% vs 95% (95% CI: –1.4 [–5.5–2.6]) in Study 1844 and 92% vs 89% (95% CI: 3.2 [–1.6–8.2]) in Study 1878, for BIKTARVY® vs comparator regimen1.
‡
BIKTARVY® was assessed in four Phase 3, double-blind, randomised clinical trials: two in treatment-naïve adults (Study 1489 [BIKTARVY® vs ABC/3TC/DTG, n=629] and Study 1490 [BIKTARVY® vs DTG + FTC/TAF, n=645]) and two in
virologically suppressed adults (Study 1844 [switching from DTG + ABC/3TC or ABC/3TC/DTG to BIKTARVY®, n=563] and Study 1878 [switching from ABC/3TC or FTC/TDF plus boosted ATV or DRV to BIKTARVY®, n=577]) through to Week 48.
§
0 cases of treatment-emergent resistance in registrational trials at week 486-8,10.
#
Study 1489 (vs ABC/3TC/DTG): 26% (82/314) vs 40% (127/315), p<0.001; Study 1490 (vs FTC/TAF + DTG): 18% (57/320) vs 26% (83/325), p=0.022; Study 1844 (vs ABC/3TC/DTG): 8% (23/282) vs 16% (44/281), p=0.0066-9.
¶
Each BIKTARVY® tablet is approximately 15 mm x 8 mm1.
3TC, lamivudine; ABC, abacavir; AEs, adverse events; ART, antiretroviral therapy; ATV, atazanavir; CI, confidence interval; DHHS, Department of Health and Human Services; DRV, darunavir; DTG, dolutegravir; EACS, European AIDS Clinical Society;
FTC, emtricitabine; HIV, human immunodeficiency virus; IAS, International Antiviral Society; INSTI, integrase strand transfer inhibitor; STR, single-tablet regimen; TAF, tenofovir alafenamide; TDF, tenofovir disoproxil fumarate.

BIKTARVY® Abbreviated Prescribing Information (Version: HK-JUL18-EU-JUN18)
Presentation: Each film-coated tablet contains bictegravir sodium equivalent to 50 mg of bictegravir, 200 mg of emtricitabine, and tenofovir alafenamide fumarate equivalent to 25 mg of tenofovir alafenamide. Purplish-brown, capsule-shaped, film-coated tablet debossed
with “GSI” on one side and “9883” on the other side of the tablet. Each tablet is approximately 15 mm x 8 mm. Indications: BIKTARVY® is indicated for the treatment of adults infected with human immunodeficiency virus-1 (HIV-1) without present or past evidence of viral
resistance to the integrase inhibitor class, emtricitabine or tenofovir. Dosage: Adults: One tablet to be taken once daily with or without food. Elderly: No dose adjustment is required. Renal impairment: No dose adjustment for patients with estimated creatinine clearance
(CrCl) ≥ 30 mL/min. Not recommended in patients with estimated CrCl below 30 mL/min. Hepatic impairment: No dose adjustment for patients with mild or moderate hepatic impairment (Child-Pugh-Turcotte [CPT] Class A or B). Not recommended in patients with severe
hepatic impairment (CPT Class C). Paediatric population: The safety and efficacy in children and adolescents aged less than 18 years not yet been established. Contraindications: Hypersensitivity to the active substances or to any of the excipients. Co-administration with
rifampicin and St John’s Wort (Hypericum perforatum). Warnings and Precautions: Patients co-infected with HIV and hepatitis B or C virus: Patients with chronic hepatitis B or C treated with antiretroviral therapy are at an increased risk for severe and potentially fatal hepatic
adverse reactions. Discontinuation of BIKTARVY® therapy in patients co-infected with HIV and HBV may be associated with severe acute exacerbations of hepatitis. Patients co-infected with HIV and HBV who discontinue BIKTARVY® should be closely monitored with both
clinical and laboratory follow-up for at least several months after stopping treatment. Liver disease: Patients with pre-existing liver dysfunction, including chronic active hepatitis, have an increased frequency of liver function abnormalities during combination antiretroviral
therapy (CART) and should be monitored according to standard practice. If there is evidence of worsening liver disease in such patients, interruption or discontinuation of treatment must be considered. Weight and metabolic parameters: An increase in weight and in levels
of blood lipids and glucose may occur during antiretroviral therapy. Lipid disorders should be managed as clinically appropriate. Mitochondrial dysfunction following exposure in utero: Nucleos(t)ide analogues may impact mitochondrial function to a variable degree. The
findings do not affect current national recommendations to use antiretroviral therapy in pregnant women to prevent vertical transmission of HIV. Immune Reactivation Syndrome: In HIV infected patients with severe immune deficiency at the time of institution of CART, an
inflammatory reaction to asymptomatic or residual opportunistic pathogens may arise and cause serious clinical conditions, or aggravation of symptoms. Any inflammatory symptoms should be evaluated and treatment instituted when necessary. Autoimmune disorders
have also been reported. Opportunistic infections: Patients should remain under close clinical observation by physicians experienced in the treatment of patients with HIV associated diseases. Osteonecrosis: Patients should be advised to seek medical advice if they experience
joint aches and pain, joint stiffness or difficulty in movement. Nephrotoxicity: A potential risk of nephrotoxicity resulting from chronic exposure to low levels of tenofovir due to dosing with tenofovir alafenamide cannot be excluded. Co-administration of other medicinal
products: BIKTARVY® should be administered at least 2 hours before, or with food 2 hours after antacids containing magnesium and/or aluminium. BIKTARVY® should be administered at least 2 hours before iron supplements, or taken together with food. BIKTARVY® should
not be co-administered with other antiretroviral medicinal products. Adverse reactions: Most frequently reported adverse reactions were headache, diarrhoea and nausea. Please refer to full prescribing information for full list of adverse reactions. Drug interactions:
Interactions between BIKTARVY® and other medicinal products: St. John’s wort, rifampicin, rifabutin, rifapentine, atazanavir ± cobicistat, boceprevir, azithromycin, clarithromycin, carbamazepine, oxcarbazepine, phenobarbital, phenytoin, magnesium/aluminium-containing
antacid suspension, ferrous fumarate, sucralfate, ciclosporin, methadone and metformin. Before prescribing, please consult full prescribing information which is available upon request. Biktarvy and Descovy are registered trademarks of Gilead Sciences, Inc., or its related companies.

Gilead Sciences Hong Kong Limited
Room 2603, 26th Floor, Hysan Place
500 Hennessy Road, Causeway Bay, Hong Kong

HKBIK0022_v1.0 3/21/2019

References: 1. BIKTARVY® Hong Kong Prescribing Information (version: HK-JUL18-EU-JUN18). 2. Tsiang M, Jones GS, Goldsmith J, et al. Antiviral activity of bictegravir (GS-9883), a novel potent HIV-1 integrase strand transfer inhibitor with an improved resistance profile. Antimicrob Agents Chemother. 2016;60(12):7086-97. 3.
Department of Health and Human Services. Department of Health and Human Services Adults and Adolescents Antiretroviral Guidelines Panel Classifies a Fixed-Dose Combination Product of Bictegravir/Tenofovir Alafenamide/Emtricitabine as One of the RecommendedInitial Regimens for Most People with HIV [cited 2018
Oct 11]. Available from: https://aidsinfo.nih.gov/news/2044/adult-arv-panel-classifies-bic-taf-ftc-as-recommended-initial-regimen-for-hiv. 4. Saag MS, Benson CA, Gandhi RT, et al. Antiretroviral drugs for treatment and prevention of HIV infection in adults: 2018 recommendations of the International Antiviral
Society–USA Panel. JAMA. 2018;320(4):379-96. 5. European AIDS Clinical Society. Guidelines. Version 9.1. October 2015. http://www.eacsociety.org/files/guidelines_8_0-english_web.pdf (accessed October, 2018). 6. Gallant J, Lazzarin A, Mills A, et al. Bictegravir, emtricitabine, and tenofovir alafenamide
versus dolutegravir, abacavir, and lamivudine for initial treatment of HIV-1 infection (GS-US-380-1489): a double-blind, multicentre, phase 3, randomised controlled non-inferiority trial. Lancet. 2017;390(10107):2063-72. 7. Sax PE, Pozniak A, Montes ML, et al. Coformulated bictegravir, emtricitabine, and
tenofovir alafenamide versus dolutegravir with emtricitabine and tenofovir alafenamide, for initial treatment of HIV-1 infection (GS-US-380–1490): a randomised, double-blind, multicentre, phase 3, non-inferiority trial. The Lancet. 2017;390(10107):2073-82. 8. Molina JM, Ward D, Brar I, et al. Switching to
fixed-dose bictegravir, emtricitabine, and tenofovir alafenamide from dolutegravir plus abacavir and lamivudine in virologically suppressed adults with HIV-1: 48 week results of a randomised, double-blind, multicentre, active-controlled, phase 3, non-inferiority trial. Lancet HIV. 2018;5(7):e357–e365. 9. Gilead.
Data on file BVY002. June 2018. 10. Daar E, DeJesus E, Ruane P, et al. Efficacy and safety of switching to fixed-dose bictegravir, emtricitabine, and tenofovir alafenamide from boosted protease inhibitor-based regimens in virologically suppressed adults with HIV-1: 48 week results of a randomised, open-label,
multicentre, phase 3, non-inferiority trial. Lancet HIV. 2018;5(7):e347–e356.

Co-circulation of SARS-CoV-2 and Influenza
Virus: The Threat of a ‘Twindemic’
Effects of co-circulation of Burden of co-infections
viruses on transmission
and effects on clinical
of infections
outcomes

Introduction
The coronavirus disease 2019 (COVID-19)
has led to an unprecedented pandemic,
and it remains rife more than 9 months
after it was first reported in December
2019 in Wuhan, Hubei, China.1 According
to the World Health Organization (WHO),
by 12 October 2020, there had been
37,423,660 confirmed cases of COVID19, including 1,074,817 deaths.2 As the
influenza season approaches, there is an
anticipated risk of co-circulation of influenza viruses and severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2)
causing a surge in both diseases, or what
people now refer to as a ‘twindemic’.
The key questions are: is this threat of
a twindemic real? If so, what should our
strategies be to mitigate its risk?

Based on global surveillance data from
the WHO, lower levels of influenza activity than expected for the time of year
have been reported.3 In line with this
finding, we observed a much shorter
winter influenza season in Hong Kong

A recent systematic review and metaanalysis evaluated the burden of co-infections in patients with COVID-19.7 In 3,834
patients from 30 studies, the pooled proportion with a viral co-infection was 3%
(95% confidence interval 1–6%), with

in 2020.4 This decreased circulation of
the influenza virus is attributable to the
practice of social distancing, reinforcement of hand hygiene and widespread
use of face masks to curb the spread of
SARS-CoV-2. While reassuring at first
glance, the lowish influenza activity could
be a cause for concern. It is expected
that the herd immunity against influenza
will dwindle with time, and the change
in health-seeking behaviours during the
COVID-19 pandemic may reduce the
opportunities for influenza vaccination. If
adherence to the aforesaid non-pharmacological interventions (NPIs) drops in the
upcoming influenza season, the risk of a
huge rebound in influenza activity cannot
be underestimated.
The transmission of influenza virus
and other respiratory infections may
be influenced by co-infection with each
other.5 At present, it is uncertain whether
SARS-CoV-2 will behave in a similar manner. In a study on the population-based
transmission model of SARS-CoV-2 in four
European countries (Belgium, Italy, Norway
and Spain), investigators found consistent
evidence for a 2–2.5-fold population-level
increase in SARS-CoV-2 transmission associated with influenza during the period of
co-circulation.6 Apart from the host factors,
characteristics of viruses and level of NPIs,
seasonality of these two viral infections
will affect the degree of co-circulation and,
hence, the risk of co-infection.

respiratory syncytial virus and influenza A
being the commonest. However, limited
by the available data, the investigators
were unable to draw conclusions about
whether patients who had a concurrent
viral infection had a poorer prognosis. In
a study in China evaluating 307 patients
with COVID-19 during the period of
January to February 2020, an unexpectedly large proportion tested positive
for influenza A (49.8%) and influenza B
(7.5%). Patients who were co-infected
with influenza B virus appeared to have
a poorer prognosis.8 In another study
in Iran examining the records of 105
patients with COVID-19 who died during
the period of March to April 2020, coinfection with influenza virus was found
in 22.3%.9 The gist is, while there is no
strong evidence at present to suggest
that viral co-infections with COVID-19 are
associated with more severe symptoms,
there is some indication of a higher mortality rate among COVID-19 cases who
also had influenza detected.
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Strategies to mitigate
the risk and impact of a
twindemic
1. Expanding testing capacity
In order to detect infections early and
implement appropriate infection-control
measures, it is essential to expand the
testing capacity for both COVID-19 and
DECEMBER 2020

seasonal influenza. It should be noted
that one cannot distinguish between
COVID-19 and influenza based on clinical
presentations, and confirmation of either
infection by diagnostic test does not
exclude the presence of the other. The
public is advised to undergo testing early
if symptoms compatible with a respiratory tract infection develop. Combination
testing for both COVID-19 and influenza
is being developed and is potentially
beneficial, as a single sample could be
used to distinguish between the two
infections in patients presenting with
similar symptoms. The US Food and Drug
Administration (FDA) issued the third
emergency use authorisation for such
combination testing in July 2020, and an
equivalent of the test was rolled out in
the UK in August 2020.

2. Use of antivirals
While antiviral treatment of COVID-19
remains experimental at this stage, the
efficacy of antiviral treatment for influenza
is well established. When administered
early during the course of illness (especially within 48 hours after symptom
onset), antiviral therapy can reduce the
risk of complications and improve clinical
outcomes.10,11 Neuraminidase inhibitors
(oseltamivir, peramivir, zanamivir) are
the mainstay of antiviral treatment of
influenza, and the cap-dependent endonuclease inhibitor, baloxavir marboxil, is
a new agent proven efficacious against
uncomplicated influenza.12,13 To derive the
maximum benefit from antiviral treatment
amidst the co-circulation of SARS-CoV-2
and influenza viruses, the US Centers for
Disease Control and Prevention (CDC)
recommend that decisions about starting antiviral treatment for patients with
suspected influenza should not wait for
laboratory confirmation.14 Also, empirical
antiviral treatment for influenza is recommended as soon as possible for: hospitalized patients with respiratory illness;
outpatients with severe, complicated
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or progressive respiratory illness; and
outpatients at higher risk for influenza
complications who present with any
acute respiratory illness.14 A more liberal
use of antiviral treatment may also help
to reduce the transmission of influenza.

3. Vaccinations
It goes without saying that existing
influenza vaccination programmes have
to be strengthened. In Hong Kong,
expansion of the vaccination subsidy programme to all citizens aged 50–64 years
and the commencement of the school
outreach vaccination programme in
recent years have resulted in progressive
improvement in vaccination coverage.15
Incorporation of live attenuated nasal
spray influenza vaccine (LAIV) into vaccination programmes in future may further
improve the uptake rate in selected
subgroups. However, expansion of
influenza vaccination programmes does
not come without difficulties. Alterations
in health-seeking behaviours during the
COVID-19 pandemic may reduce the
opportunities for influenza vaccination. At
the same time, diversion of resources to
vaccination programmes during the pandemic might have a negative impact on
the contingency response to COVID-19.
Furthermore, an increase in the demand
for influenza vaccines is expected globally
and this could potentially lead to a vaccine
shortage.
For SARS-CoV-2, 42 candidate
vaccines are now undergoing clinical
evaluation.16 Five vaccines have been
approved for early or limited use in China
and Russia, respectively. It remains to be
seen whether these vaccines are safe
and efficacious.

use of face masks) and social measures
(physical distancing, limits on size of
gatherings, work from home, cleaning of frequently touched objects and
surfaces) to government policies (isolation of infected persons and quarantine
of contacts, population-based testing
strategies, closure of schools and care
homes, border control and travel-related
measures). Studies have clearly proven
the efficacy of these measures in reducing the spread of SARS-CoV-2,17-20 and
they also result in a drop in influenza
activity.17,18 Understandably, the efficacy
of the NPIs is largely dependent on the
public’s adherence to these measures,
which is in turn influenced by their socioeconomic background, the severity of illness observed in the community and the
perceived consequences of contracting
the infection.21 Also, some of these measures have significant socioeconomic
costs and negatively impact the physical
and psychological wellbeing of the public.
To sustain the momentum of these
interventions and make timely adjustments to the restriction level as required,
it is imperative for the government to
continue capacity building in real-time
risk assessment, case detection, contact
tracing, quarantine processes and facilities, and the healthcare system.22

Conclusion
It is prudent to adopt a precautionary
approach to the potential twindemic
of COVID-19 and influenza. While NPIs
have established efficacy in reducing the
transmission of COVID-19 and influenza,
sustainability is often a challenge. A multipronged strategy will further improve our
preparedness for this unprecedented
threat of a twindemic.

4. Non-pharmacological
interventions
Globally, various NPIs are being implemented amidst the COVID-19 pandemic,
and these range from personal practices
(hand hygiene, respiratory etiquette,

A complete list of references can be downloaded from
www.SOPHYSICIANSHK.org
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Further information is available from

Metabolic Diseases in People Living
With HIV
CD4 counts <200 cells/μL, hepatitis C
co-infection, tuberculosis, and exposure
to older generations of nucleoside
reverse transcriptase inhibitors (NRTIs)
and protease inhibitors (PIs) were predictive of incident diabetes.2,3

Dyslipidaemia
Dyslipidaemia is associated with both

Introduction
The availability of effective and durable
combination antiretroviral therapy (ART) has
allowed us to witness successful long-term
control of viral replication and prevention
of AIDS-defining complications in people
living with HIV (PLWH). However, non–
AIDS-related comorbidities have begun
to emerge as a result of direct viral effects,
ongoing inflammation and immune activation, and ART, as well as host factors.
Metabolic problems, including insulin
resistance and diabetes, dyslipidaemia,
fatty liver and obesity, are becoming common comorbidities in PLWH.

Insulin resistance and
diabetes
The prevalence of diabetes ranged from
3% to 14% among PLWH.1 In a multicohort, observational study involving
16,632 PLWH, the incidence of new-onset
diabetes was 4.2 per 1,000 person-years.2
Older age, higher body mass index (BMI),
glucose and triglyceride levels, recent
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HIV infection and the administration of
various classes of antiretroviral agents.
Treatment-naive patients with advanced
HIV infection have higher triglyceride
and lower total, low-density lipoprotein
(LDL) and high-density lipoprotein (HDL)
cholesterol levels. Various classes of
antiretroviral agents, including PIs, NRTIs
and non-nucleoside reverse transcriptase
inhibitors (NNRTIs), are associated with
dyslipidaemia, including hypertriglyceridaemia, elevated LDL cholesterol, and
decreased HDL cholesterol, as well as
increased apolipoprotein B concentration
and small, dense LDL lipoproteins. Newer
generations of PIs, eg, atazanavir (ATV)
and darunavir (DRV), have less adverse
impact on lipid levels. The newer classes
of antiretroviral drugs, including integrase
inhibitors (INSTI), generally have little
effect on lipid concentrations.4

were present in 42% and 22% of HIVmonoinfected individuals, respectively, as
shown in a recent meta-analysis.5

Lipodystrophy and
obesity
Lipodystrophy (loss of subcutaneous fat
and a relative increase in central fat) was
predominantly associated with the use of
thymidine analogues (such as stavudine
and zidovudine) in the early ART era.7 This
condition has been associated with an
atherogenic lipid profile and insulin
resistance, as well as a higher cardiovascular risk.8
More recently, obesity and visceral
adiposity are increasing in prevalence
among PLWH receiving ART. Up to twothirds of PLWH are overweight or obese.
Excessive weight gain was observed after
initiation of newer generations of ART,
including INSTIs.9 Hypertrophied adipocytes and activated macrophages in adipose tissues stimulate the production of
proinflammatory cytokines and increase
oxidative stress.10 Not surprisingly, obesity is associated with multimorbidity,
including cardiovascular diseases, liver
disease and cognitive decline, in PLWH.11

Fatty liver disease

Screening for metabolic
diseases

With the availability of cure and long-term
control of chronic viral hepatitis infections, non-alcoholic fatty liver disease
(NAFLD) is becoming the predominant
cause of chronic liver disease in PLWH,
and is reported to be present in 28%
to 48% of PLWH.5 Risk factors associated with NAFLD included higher BMI
and waist circumference, diabetes,
and higher triglyceride and cholesterol
levels.6 Importantly, NAFLD can lead to
steatohepatitis and liver fibrosis, which

Prior to initiation of ART, all PLWH should
be assessed for metabolic risk factors,
including smoking history, physical
activity, past history of hypertension,
diabetes, dyslipidaemia and cardiovascular diseases. Measurement of body
weight, BMI, waist circumference, blood
pressure, fasting glucose, and fasting lipid
profile (total, LDL and HDL cholesterol,
triglycerides) should be performed at the
time of HIV diagnosis prior to initiating
ART and at least annually after initiation of
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ART.12 As all of these metabolic conditions
predispose to cardiovascular disease,
regular assessment of cardiovascular risk
is also highly recommended.12
According to the World Health
Organization criteria, overweight and
obesity are defined by BMI greater than
23 kg/m2 and 27 kg/m2, respectively, in
the Hong Kong Chinese population.13 The
International Diabetes Federation defines
waist circumference ≥90 cm in males and
≥80 cm in females in Chinese populations
as central obesity.6
For PLWH with abnormal liver function tests, common causes, including viral
hepatitis, alcoholic liver disease and druginduced liver injury, should be excluded.
Ultrasound is the most widely available

use of abacavir. The choice of antidiabetic
agents generally follows the management guidelines for non–HIV-infected
individuals. Caution should be exercised
when there are drug interactions with
antiretroviral drugs. A notable example is
dolutegravir, which increases the plasma
concentration of metformin.14

modality for diagnosing NAFLD, while
magnetic resonance spectroscopy measuring intrahepatic triglyceride is considered a
more accurate tool to quantify liver fat.6

improve lipid profiles.15 Statins remain
the cornerstone of lipid-lowering therapy
in PLWH, although attention must be paid
to drug-drug interactions between statins
and various antiretroviral drugs. PIs, which
are CYP 3A4 inhibitors, increase concentrations of certain statins. Pravastatin,
atorvastatin and rosuvastatin are the
recommended statins to use with PIs but
simvastatin is contraindicated.

Management of
metabolic diseases
Lifestyle modification
Management of the above metabolic
comorbidities in PLWH generally follows
the recommendations for the general
population. Smoking is the most important
modifiable cardiovascular risk factor among
HIV-infected patients. Therefore, counselling on smoking cessation is essential.
Counselling on diet should stress
limiting energy intake from total fats and
sugars and increasing consumption of
fruit and vegetables, as well as legumes,
whole grains and nuts. Adult PLWH
should be encouraged to engage in at
least 150 minutes of moderate-intensity
aerobic physical activity (or at least 75
minutes of vigorous-intensity aerobic
physical activity) throughout the week.

Management of diabetes
mellitus
Management of diabetes in PLWH is
similar to the uninfected population.3
Of note, discrepancy between HbA1c
and an individual’s true mean glycaemia
may occur in situations affecting red cell
turnover, eg, macrocytosis associated
with older generations of NRTIs and the

Management of dyslipidaemia
In patients with ART-induced dyslipidaemia, modifying the ART regimen to
more “lipid-friendly” antiretroviral drugs
should be considered, if virological suppression can be maintained. Switching
patients on ritonavir- or cobicistat-boosted
regimens, or changing from efavirenz to
INSTIs or rilpivirine, has been shown to

Management of fatty liver
disease
Weight loss by lifestyle modification is currently the mainstay of treatment for PLWH
with NAFLD. A 10% reduction in body
weight has been shown to improve hepatic
necroinflammation. Alcohol consumption
should be discouraged, and control of diabetes and other metabolic complications
are important elements of management.
In patients with biopsy-proven steatohepatitis, vitamin E and pioglitazone have been
shown to improve NAFLD activity score
on liver biopsy, although long-term use of
these drugs has to be balanced against its
associated risks.16

Management of lipodystrophy
As no treatment has been proven to
reverse lipodystrophy completely, avoiding or prophylactic switching from the use
of stavudine and zidovudine to alternative
NRTIs (abacavir or tenofovir) is the key
to preventing its development. After
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lipoatrophy develops, switching regimens
only partially reverses the problem. In
some studies, pioglitazone and uridine
supplement have been shown to partially
increase subcutaneous limb fat, while
recombinant human growth hormone,
human growth hormone-releasing factor
analogue and metformin have been
shown to reduce visceral fat.17,18
Reconstructive intervention (eg, injection
of fillers like poly-L-lactic acid) to improve
facial lipoatrophy, and surgical removal of
‘buffalo humps’ can be contemplated in
selected patients.

Conclusion
As PLWH now experience near-normal life
expectancy, the prevention and management of comorbidities has become an integral part of clinical management. Metabolic
complications are common and should
be regularly screened for and managed
according to established guidelines.
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Updates on Antifungal Resistance and
Treatment Options for Invasive Fungal Infection

C

andida and Aspergillus species
are the two most commonly
encountered
fungi
causing
non-invasive (such as mucocutaneous
candidiasis, allergic bronchopulmonary
aspergillosis) and invasive infections (such
as candidaemia, acute pulmonary aspergillosis, osteomyelitis). Many rare fungi,
such Fusarium spp. and Zygomycetes
(causative agents for mucormycosis
in diabetics and other immunocompromised individuals), are intrinsically
resistant to multiple antifungal classes,
although antifungal resistance is also
being increasingly recognised in the
more commonly encountered Candida
and Aspergillus spp.

Antifungal resistance in
Candida species
The widespread transmission and outbreaks of multidrug-resistant Candida
auris have been a global health threat
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across all five continents. C. auris, first
isolated from the external ear discharge
of an infected patient in Japan, is known
to colonize human skin as well as mucosal surfaces and inanimate objects, such
as the hospital environment and medical
equipment. Invasive C. auris is associated with high mortality (~30–60%), and
outbreaks in healthcare facilities have

disease (OR 2.7; p=0.01), the presence of
a central vascular catheter (OR 4.0; p<0.01)
and prior exposure to antifungal agents
(OR 2.2; p=0.04).5 There is significant
variation in the prevalence of drug-resistant
candida between different institutes, and
the most import factors seem to be differences in prescribing practices, including
the use prophylactic/ pre-emptive antifun-

proven difficult to control. In one study,
93% of C. auris isolates were resistant
to fluconazole, 35% to amphotericin B
and 7% to echinocandins; 41% were
resistant to two antifungal classes and
4% were resistant to three classes.1
Echinocandins are the current treatment
of choice for invasive infection, as C.
auris usually remains susceptible to this
class of agents.2 Locally, there was one
hospital outbreak of C. auris in 2019 and
the source was traced to one patient who
had been hospitalized in the US before
visiting the local unit.
At least 30 different Candida spp.
have caused infection in humans. In
the past, the antifungal susceptibility of
Candida could be reliably predicted by
their species. C. albicans, C. tropicalis and
C. parapsilosis were considered to be susceptible to all azoles and echinocandins;
therefore, antifungal susceptibility was
not commonly performed except for cases
of invasive or bloodstream infections.3,4
However, in recent years, antifungal
resistance has been on the increase,
especially in tertiary institutions that use
antifungal agents extensively. In one
study of patients with candidaemia, 8% of
C. albicans and 4% of C. tropicalis and
C. parapsilosis isolates showed reduced
fluconazole susceptibility. Independent
factors associated with reduced fluconazole susceptibility included male sex
(odds ratio [OR] 3.2; p<0.01), chronic lung

gal therapy and the choice of empirical/
targeted antifungal treatment.6
As C. parapsilosis has intrinsically
higher minimal inhibitory concentrations
(MIC) to echinocandins due to natural FKS
polymorphisms, fluconazole maybe a more
appropriate choice.7 However, an observational study on C. parapsilosis bloodstream
infections reported no difference in 30-day
mortality and persistent candidaemia
between patients treated with echinocandin
and those given azole-based therapy.8
C. glabrata ranked second behind
C. albicans as one of the most common
cause of fungaemia in Hong Kong.3 Not
only does C. glabrata exhibit multidrug
resistance to azoles, reports from some
large US cancer centres and transplant
hospitals indicate that the incidence of
echinocandin resistance in this organism
has been increasing.6 Prevalence studies
in the US have shown that echinocandin
resistance in C. glabrata has increased
from 4.2% in 2008 to 7.8% in 2014 and
is as high as 10% in cancer patients.9,10
The use of fluconazole for C. glabrata
infection must be based on an antifungal susceptibility test. A ‘fluconazole
susceptible’ category no longer exists
for C. glabrata; if the isolate’s MIC is
≤32 μg/mL, the isolate is considered to
be ‘susceptible-dose dependent’ (SDD),
meaning a higher dose or more frequent
dosing is needed to be clinically effective.11
C. krusei is intrinsically resistant to azoles
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but remains sensitive to echinocandins,
and C. lusitaniae could be resistant to
amphotericin B but remains sensitive to
azoles and echinocandins.3

Azole resistance in Candida spp.
Azoles (eg, fluconazole, voriconazole,
posaconazole) act by inhibiting the
cytochrome P450 enzyme, sterol
14α-demethylase, which converts lanosterol to ergosterol, a sterol that resides
on the cell membranes of fungi and is
responsible for cell membrane integrity.
Multiple mechanisms have been implicated in azole resistance in Candida,
such as upregulation of drug transporters
and drug pumps, and overexpression
or alteration of the drug target. These
mechanisms may coexist in a single
isolate and produce an additive effect on
drug resistance.12 Therefore, phenotypical
detection of azole resistance is still the
method of choice, and there is no single
gene target that can be used to detect all
resistance mechanisms.

Echinocandin resistance in
Candida
The echinocandins (eg, micafungin,
anidulafungin,
caspofungin)
target
glucan synthase, a key enzyme involved
in biosynthesis of the fungal cell wall.
Unlike azole resistance, resistance to
echinocandins is primarily due to amino
acid substitution in hot spot regions
of the FKS gene and there is no cross
resistance with mechanisms that confer
azole resistance.12 Echinocandin nonsusceptibility is uncommon in C. albicans
and other non-albicans species, except
in C. glabrata and patients previously
exposed to the same class of agent.
Echinocandins are highly active against
most Candida spp. and are the first-line
treatment for invasive candidiasis in
stable/ non-neutropenic and critical/neutropenic patients.3

Treatment and
prophylaxis of invasive
aspergillosis
Aspergillus spp. not only cause pulmonary
infection in patients with chronic lung

diseases but also invasive aspergillosis (IA)
in those with impaired immunity. At-risk
individuals include those with prolonged
neutropenia, allogeneic haematopoietic
stem cell transplant (HSCT), solid organ
transplant, inherited or acquired immunodeficiencies, and corticosteroid use.13
Azoles are generally the preferred
agents for treatment and prevention of
IA in most patients: voriconazole being
the primary, and isavuconazole the
alternative, therapy recommended in
the 2016 Infectious Diseases Society of
America (IDSA) guideline.13 Liposomal
amphotericin B is another alternative
therapy with a strong recommendation
and moderate-quality evidence. In a
more recent European recommendation,

of cyclosporin, tacrolimus and other
CYP3A4 substrates. Since both intrinsic
and acquired antifungal resistance exist
and are reported globally, determination
of azole and polyene susceptibility is
recommended for those with invasive
disease, except in azole-naive patients
in regions with no documented azole
resistance. However, MIC testing for
moulds may not be widely available and
correlation between MIC and clinical
outcome remains to be documented for
certain Aspergillus species.

both voriconazole and isavuconazole
are regarded as first-line agents with
the latter being associated with fewer
adverse effects.14 In a randomized,
controlled, non-inferiority trial comparing isavuconazole and voriconazole in
patients with suspected invasive mould
infections, isavuconazole-treated patients
had a lower frequency of hepatobiliary
disorders (9% vs 16%; p=0.016), eye disorders (15% vs 27%; p=0.002), and skin
or subcutaneous tissue disorders (33%
vs 42%; p=0.037).15 Other therapies with
lower-level recommendations include
conventional amphotericin B, other lipid
formulation of amphotericin B, itraconazole and echinocandin.
For primary prophylaxis of IA,
posaconazole is recommended to reduce
IA-attributable mortality for allogenic
HSCT patients with neutropenia or
moderate to severe graft-versus-host
disease and/or intensified immune suppression. Posaconazole is also recommended to reduce the incidence of IA
during induction chemotherapy for acute
myeloid leukaemia or myelodysplastic
syndrome.14 Therapeutic drug monitoring
is recommended for voriconazole, isavuconazole and posaconazole during treatment and prophylaxis to ensure safety,
treatment efficacy and compliance. This
is particularly important when evaluating
treatment failure and potential drug–drug
interactions, such as concomitant use

factor for its emergence. Rational use of
antifungal therapy and an evidence-based,
multidisciplinary antifungal stewardship
programme are crucial for preserving the
future effectiveness of antifungal agents
and safeguarding the outcomes of patients
with invasive fungal infections.
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Conclusion
Antifungal resistance is on the rise, and
prior long-term or repeated exposure to
antifungal agents is the most important risk
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