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ZIKA VIRUS!!! 
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What is ZIKV? 
• ZIKV is a flavivirus, related to dengue, yellow 

fever, West Nile and Japanese encephalitis 
• Discovered in 1947 in the Zika forest of Uganda 

– Gets 10 lines in Field’s Virology… 
• Transmitted by Aedes mosquitoes (& sex, &…?) 
• Incubation period 3-12 days 
• Symptoms occur in 20-25% of infections 

– Fever, rash, arthralgia, conjunctivitis, HA x ~1 wk 
– GBS recognized in French Polynesia outbreak 2013 

• Virus detectable in serum and saliva for ~7 d, 
urine for ~10 d, semen for >60 days  
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Detected in saliva, urine, semen and breast milk…

Zika virus IgM and neutralizing antibody titers that are ≥4-fold higher than dengue virus neutralizing antibody titers in serum).

Serologic testing for dengue virus infection and chikungunya virus infection should also be pursued. All serologic results should be interpreted with caution since there can be cross-reactivity with other flaviviruses (including dengue virus and West Nile virus). Cross-reactivity may also be observed in individuals who have been vaccinated against yellow fever or Japanese encephalitis




Why is ZIKV hot? 
• Huge increase (>20-fold) in microcephaly 

coinciding with ZIKV outbreak in Brazil 
– >1.5 M ZIKV infections since Feb 2015 
– >5000 cases microcephaly in Brazil 
– Associations also reported widely in Latin America 

• ZIKV now accepted to be causal 
– Several affected fetuses/infants positive for ZIKV 

in brain, CSF, etc 
– Viral loads in amniotic fluid 4 logs higher than in 

blood of acutely infected adults 
• Ocular involvement, hydrops, fetal death, etc. 
 

 





• Case series of 88 pregnant women with a rash tested for ZIKV 
• 72 (82%) were ZIKV+ 
• Among 42 of ZIKV+ women who had an ultrasound, fetal 

abnormalities were detected in 29% of cases  
NEJM 2016 
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88 WOMEN WITH RASH, 72 HAD ZIKV DETECTED.  OF 42 of ZIKV+ women who underwent ultrasonography, fetal abnormalities were detected in 29 percent of cases. Ultrasound findings were confirmed in the eight babies who had been delivered at the time of publication; these included two fetal deaths (at 36 and 38 weeks of gestation), in utero growth restriction with or without microcephaly (five fetuses), ventricular calcifications or other central nervous system lesions (seven fetuses), and abnormal amniotic fluid volume or cerebral or umbilical artery flow (seven fetuses).
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Men with exposure or known infection are recommended to use condoms when having sex with a pregnant woman for the duration of pregnancy.

The duration of viral persistence in semen is not known. One report described detection of Zika virus by reverse-transcription polymerase chain reaction in semen 62 days after onset of febrile illness, when it was no longer detectable in blood [48]. The infectious viral load in semen may be high; in one report, the viral load in semen more than two weeks after onset of symptoms was roughly 100,000 times that of blood or urine [132].




ZIKV in breast milk… 

Lancet 2016 
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Breastmilk transmission hasn’t been documented but is a possible route of dengue and WNV transmission….



Current Canadian situation 
• Risk of local ZIKV transmission is “very low” 
• Travellers to affected regions should take 

precautions against mosquito bites 
– If possible, pregnant women should not go  
– Women should wait >2 months before trying to 

get pregnant 
– Men should use a condom to prevent pregnancy 

for >6 months or for the duration of the 
pregnancy with a pregnant partner 

• Diagnosed by RT-PCR or serology (>4x dengue) 
• No treatment, vaccine development ongoing 
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Serum PCR up to 7 days after symptom onset
Urine or saliva slightly longer (10 days)
Antibody testing by IgM and neutralization – cross reactivity with other flaviviruses

Done by National Microbiology Lab and some provincial labs




Aedes mosquito vectors 
• Several Aedes spp. can transmit ZIKV and 

other flaviviruses but primarily A. aegypti 
• Range is increasing due to climate change 

– Dramatic expansions of Aedes albopticus  
– Reproduction rates and survival highly sensitive to 

temperature and precipitation  
– Increased temps can also increase viral infectivity 
– Linked to increased infections spread of dengue 

• Aedes rarely found in southeastern Canada 
• A. japonicus recently discovered in BC 



BMJ.com 
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First outbreaks outside Africa noted in 2007 in the Pacific Islands
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(Culex quinquefasciatus) 
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Other Culex species are widespread in the US and Canada (C. tarsalis, C. pipiens, etc)



Malaria incidence is decreasing 

WHO.org 
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Bednets, mosquito control, prompt diagnosis and treatment…



No malaria vaccine yet in use 
• Still ~200 million clinical cases and >500,000 

child deaths/year 
• RTS,S/AS01 (Mosquirix, GSK) is the most 

extensively tested P. falciparum vaccine  
• Consists of circumsporozoite protein (CSP) 

repeats fused to HBsAg, adjuvanted with AS01 
• Targets the sporozoite and intrahepatic stages 
• 3 doses (0,1,2 months) +/- a booster 18 

months later tested in ~15,000 children 
placebo-controlled RCT 
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MPL is in HPV and Hep B vaccines

monophosphoryl lipid A

Quillaja saponaria 21






RTS,S efficacy 

• Efficacy to prevent clinical malaria was only 
~25% in infants 6-12 weeks and ~35% in those 
5-17 months at first vaccination 
– Lower protection against severe malaria  
– Efficacy also wanes over time  

• However, estimated to have prevented an 
average of >1 clinical case during the follow up 
period per child who received all doses 
– 983 cases/1000 in the 6-12 wk group over 3 yrs 
– 1774 cases/1000 in the 5-17 mo group over 4 yrs 
 

RTS,S  Clinical Trials Partnership Lancet 2015 
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• Recent study investigated whether RTS,S efficacy 
is related to parasite genotype 

• Next-gen sequencing performed on CSP gene 
PCRed from blood of RTS,S trial participants 

• Performed a “sieve” analysis on ~5000 children 
• The efficacy of RTS,S to prevent parasites with the 

identical CSP sequence was 50% versus 33% for 
mismatched parasites in older children  
– No difference in infants 

 

Neafsey NEJM 2015 

? 
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RTS,S controversies 
• Efficacy is relatively low, especially in infants 

– No effect on mortality 
– Booster dose is critical but logistically difficult… 

• Even lower for mismatched parasites 
– Broad RTS,S could select for mismatched variants, 

further reducing protective efficacy 
• Higher incidence of meningitis in RTS,S group (21 

vs 1 in control) 
• WHO announced in late 2015 that RTS,S/AS01 

will be piloted in up to 1 million children 
 

PATH Malaria Vaccine Initiative 
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Azithromycin to prevent severe LRTI? 

• Severe wheezing with respiratory infections is 
common in preschool kids 
– Asthma therapy is suboptimal 

• Usually viral, but bacteria (e.g. pneumoccocus, 
Moraxella) often found in NP samples 

• Unlike traditional asthma, IL-8 and neutrophilic 
inflammation is seen in RSV bronchiolitis and 
rhinovirus infection 

• Macrolides may have benefits for wheezing 
related to antimicrobial and/or anti-inflammatory 
effects 



• Children 1-6 yrs old with recurrent severe 
wheezing with LRTI  

• Randomized 1:1 to placebo or azithromycin 12 
mg/kg once daily for 5 days (double blind) 

• Treatment started at start of usual trigger  
during an RTI according to the parent 

• All children got albuterol QID for 48h and PRN 

“APRIL” 
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Requiring systemic corticosteroids, unscheduled doctor visit, ED visit or hospitalization.

Excluded children with very severe histories (>1 hospitalization in the last year, >4 courses of systemic corticosteroids, or use of daily controller meds for asthma




APRIL 
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607 children were randomized, 443 had at least one treated RTI 

1ary outcome was severe LRTI defined as:
>mild sx after 3 doses of albuterol in one hour
Requiring albuterol >every 4 hours or >6 doses per 24-hour period
Moderate – severe cough or wheeze for >5 days 
Requiring emergency care, systemic corticosteroids, etc.
Follow-up initially 52 wks, extended to 78, and allowed up to 4 RTI treatments

Adjusted for study site, age, Asthma Predictive Index, season, and whether enrolled before or after study extended to 78 weeks

No difference in time to second RTI



• NNT to prevent one severe LRTI was:  
– 33 kids with 1 treated RTI 
– 14 with 2 RTIs 
– 10 with 3 RTIs 
– 7 with 4 RTIs 

• No difference in urgent care, ED visits, or 
hospitalization 

• No clear benefit for any subgroup  
• Potential for widespread use outside of the 

eligibility criteria 
– Bad recurrent wheeze, but not too bad? 

• Concern for macrolide resistance, effects on 
microbiome, etc…  

APRIL’s cold showers? 
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Adjusted for study site, age, Asthma Predictive Index, and whether enrolled before or after study extended to 78 weeks

Nasal washes done for 94% of treated RTIs
Found a respiratory virus by PCR in 83% of azithro vs 80% of placebo group (mostly rhinovirus)
Azithro-resistant organisms in throat swabs from 8/40 (20%) in azithro group vs 7/41 (17%) in placebo group at the end of the study
Most often S. aureus
Only done at one site
No difference in adverse events




“Gent synergy” 
• In vitro studies show synergistic effects of 

gentamicin with cell wall agents against 
enterococci 

• Combination therapy with low-dose (3 
mg/kg/day) gent is the standard of care and 
improves outcomes for enterococcal endocarditis 

• Unclear whether gent is beneficial for 
enterococcal bacteremia without endocarditis 

• Increasing evidence that risks of acute kidney 
injury from AG combination therapy may 
outweigh the benefits for some Gram+ infections  





Low-dose gent in kids 
• Included patients 1-18 yrs old at Johns Hopkins 

with positive blood cx for E. faecalis and clinical 
evidence of infection 

• Excluded if: 
– Polymicrobial bacteremia 
– Endocarditis, thrombophlebitis 
– High-dose gent (7.5 mg/kg/day) 
– E. faecalis resistant to prescribed regimen 
– Renal replacement therapy prior to episode 

• Total N=313 
– 163 cases got amp + gent (all Q8h), 150 got amp alone 
– Median duration of gent was 9.6 days 

 



Table 1 
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Gent group slightly younger, sicker, higher GFR

Most common source was a central line

Propensity scores were created to establish the probablity of receving synergistic gent



Low-dose gent associated with AKI 
• Time to clearance was 10 hours faster in the 

gent group (p=0.04) 
– Adjusted for removing central line/ draining intra-

abdominal collections within 72 hrs 
• No difference in relapse of bacteremia 
• Risk of Acute Kidney Injury was 2x higher in 

the gent group 
– Even after adjusting for additional nephrotoxins  
– HR = 2.29 (95% CI 2.14-8.63) 

• No child developed endocarditis 
• Could not evaluate once-daily dosing 

 



• Given the risk of AKI, use of combination therapy with 
gentamicin for definitive treatment of bacterial infections 
should be limited to indications with proven benefit 
- Not enterococcal bacteremia without endocarditis 
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Even 3-5 days of low-dose gent for MSSA in adults is nephrotoxic without clear benefit

Other studies of gent for Gram neg bacteremia found a similar 2-fold increase in risk of AKI





Probiotics to prevent NEC 

• NEC occurs in 5-10% of VLBW infants 
• Mortality is high (~25%) and survivors often 

have long-term morbidity secondary to bowel 
resection 

• Thought to be due to gut dysbiosis 
– Associated with antibiotic use 
– Human milk is protective 

• Probiotics appear to be beneficial, but 
quality/heterogeneity of trials and probiotic 
products used complicate clinical 
translatability 



• PiPs phase 3 multicenter double-blinded RCT 
• Infants 23 – 306/7 gest age within 48 h of birth 
• Given QD B. breve BBG-001  8.3 – 8.8 log10 

CFU or placebo in elemental formula 
– B. breve manufactured/regulated as a 

pharmaceutical product 
• Continued until 36 wk gest age or d/c home 
• Outcomes: NEC Bell stage 2-3, sepsis at >72 h, 

and death before d/c home    

Lancet 2015 
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B. breve BBG-001 manufactured and regulated as a pharmaceutical product for the first time in a probiotic trial in preemies

 The study product (B breve  BBG-001)
was manufactured and regulated as a pharmaceutical
drug, contrary to most other probiotics on the market, and
granted clinical trial authorisation from the Medicines and
Healthcare Products Regulatory Agency (UK).





Lancet 2015 



Controversy! 
• ProPrems was largest previous trial – showed a 

benefit for NEC but not sepsis or mortality 
– No effect in neonates <28 wks gest? 
– Used B. infantis, B. lactis, and Streptococcus 

thermophilius: called “ABC Dophilus”  
• Cochrane review (meta-analysis included 

ProPrems) found a significant benefit for NEC 
• Most studies were small and many were of poor 

quality; used different probiotics and dosages 
• Generally safe… but ABC Dophilus recalled 
• Still unclear what (if?) probiotics are effective 

– What dose, when to start, for how long??? 
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ProPrem gave 
ABC Dophilus was used in ProPrem trial, found to be contaminated with Rhizopus – caused a lethal infection in a preemie



• Case-control microbiome study 
• Compared stool in infants that went 

on to develop NEC vs. controls 
• Infants that developed NEC had  

• More Gram-neg facultative bacteria 
• Fewer obligate anaerobic bacteria  
• Lower gut diversity 

• Differences apparent after 1 month 
of age 

• No difference in B. breve 
• Probiotic interventions may need to 

be individualized 
 
 

Lancet 2016 
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Increased E. coli, Enterobacter, Klebs and other potential pathogens
Decreased Negativicutes and Clostridia



THANK YOU! 
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