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ABSTRACT & COMMENTARY

Treatment of COVID-19 Patients  
with Remdesivir, Hydroxychloroquine, 
Lopinavir, or Interferon Beta-1a
By Stan Deresinski, MD, FACP, FIDSA

Clinical Professor of Medicine, Stanford University

Dr. Deresinski reports no financial relationships relevant to this field of study.

SYNOPSIS: None of the four drugs studied was superior to placebo.  

SOURCE: WHO Solidarity Trial Consortium; Pan H, Peto R, Henao-Restrepo AM, et al. Repurposed antiviral drugs for COVID-19 — 
Interim WHO Solidarity Trial Results. N Engl J Med 2020; Dec 2. doi: 10.1056/NEJMoa2023184. [Online ahead of print]. 

The World Health Organization (WHO) 
Solidarity Consortium performed a large, 
simple, randomized noninferiority trial 

of four proposed therapies and of local standard 
of care in adults with COVID-19. A total of 
11,330 patients at 405 hospitals in 30 countries 
representing all WHO regions were randomized 
to receive either remdesivir (N = 2,750), 
hydroxychloroquine (954), lopinavir (1,411), 
interferon (2,063, 651 of whom also received 
lopinavir), or no trial drug (4,088). The primary 
endpoint was in-hospital mortality.

Each treatment was compared to standard of care. 
The rate ratios for death were:
• remdesivir: 0.95 (95% confidence interval [CI], 
0.81 to 1.11);
• hydroxychloroquine: 1.19 (95% CI, 0.89 to 1.59);
• lopinavir: 1.00 (95% CI, 0.79 to 1.25);
• interferon beta-1a: 1.16 (95% CI, 0.96 to 1.39).

The investigators concluded that, “No drug 
definitely reduced mortality, overall or in any 
subgroup, or reduced initiation of ventilation or 
hospitalization duration.”
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  COMMENTARY
This massive study was accomplished 
over a remarkably brief period of time. 
The tradeoff for speed and efficiency 
was the need to simplify enrollment and 
management and to accept a large degree 
of heterogeneity in patient management 
across a wide range of hospital settings. 
Although these and other factors may 
have affected the results, it seems clear 
that none of the therapies have a large 
effect on mortality, and this likely would 
be true no matter what the setting and 
standard clinical practice.  

Perhaps the greatest controversy 
generated by these results revolves 
around the use of remdesivir, which was 
approved by the U.S. Food and Drug 
Administration (FDA) shortly before 
this information became available. That 
approval was based largely on the ACTT-
1 trial in which the drug was compared 
to placebo and in which remdesivir use 
was associated with a shortened time to 
recovery and duration of hospitalization, 
but did not significantly affect mortality.1 
The National Institutes of Health (NIH) 
guideline points out that remdesivir is 
recommended for use in patients requiring 
supplemental oxygen, but not in patients 
requiring mechanical ventilation (because 
of a lack of relevant data).2  

These results of the Solidarity Trial 
were published in the New England 
Journal of Medicine shortly after the 
journal had published a study of the 
use of convalescent plasma in patients 
with severe COVID-19 that concluded 
that “no significant differences were 
observed in clinical status or overall 
mortality between patients treated with 
convalescent plasma and those who 
received placebo.”3 

Baricitinib has provided, at best, 
minimal benefit. In addition, monoclonal 
antibodies have not performed well. 
Unfortunately, negative or minimal 
results of therapy of COVID-19 (with 
the exception of dexamethasone) have 
become a theme.  
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ABSTRACT & COMMENTARY

Duration of Viable SARS-CoV-2 
Shedding in Immunocompromised 
COVID-19 Patients
By Stan Deresinski, MD, FACP, FIDSA

Clinical Professor of Medicine, Stanford University

Dr. Deresinski reports no financial relationships relevant to this field of study.

SYNOPSIS: Significantly immunocompromised patients with COVID-19 may shed cultivatable virus for as long 
as two months or more after symptom onset.

SOURCES: Aydillo T, Gonzalez-Reiche AS, Aslam S, et al. Shedding of viable SARS-CoV-2 after 
immunosuppressive therapy for cancer. N Engl J Med 2020; Dec 1. doi: 10.1056/NEJMc2031670. [Online 
ahead of print]. 

Choi B, Choudhary MC, Regan J, et al. Persistence and evolution of SARS-CoV-2 in an immunocompromised 
host. N Engl J Med 2020;383:2291-2293. 
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Aydillo and colleagues evaluated the duration  
 of shedding of viable (replication-competent) 

SARS-CoV-2 in 20 immunocompromised patients 
with COVID-19. Two had lymphoma and the 
remaining 18 had either received hematopoietic stem 
cell transplants or chimeric antigen receptor T-cell 
(CAR-T) therapy. Fifteen patients were receiving 
active therapy, and COVID-19 was judged to be 
severe in 11 patients.  

Testing of serially obtained nasopharyngeal and 
sputum samples was able to detect viral ribonucleic 
acid (RNA) for as long as 78 days (interquartile 
range, 24 to 64 days) after the onset of symptoms. 
Detection of viable virus was accomplished by culture 
on Vero cells and was identified in nasopharyngeal 
samples of 10 of 14 patients for whom 
nasopharyngeal samples on the first day of testing 
were available. Follow-up cultures were positive in 
five patients, remaining so for eight, 17, 25, 26, and 
61 days after their symptom onset. Whole-genome 
sequencing demonstrated that each of the five 
patients was infected with a distinct viral strain and 
that the subsequently recovered virus isolates were 
essentially identical to the original isolate in each.  

Separately, Choi and colleagues reported recovery 
of SARS-CoV-2 in culture from a single patient at 
day 75. They also found evidence that the virus 
had undergone evolution during its sojourn in the 
patient.  

  COMMENTARY
The fact that that SARS-CoV-2 RNA shedding may 
last for weeks after the onset of symptoms has led to 
prolonged patient isolation in many cases. However, 
it has become clear that viral RNA may continue to 
be detected long after viable virus can no longer be 
detected. Studies involving small numbers of patients 
have concluded that virus can no longer be recovered 
in tissue culture eight to 10 days after symptom 
onset. These findings undoubtedly contributed to the 
current Centers for Disease Control and Prevention 
(CDC) recommendation that transmission-based 
precautions may be discontinued:1

• 10 days since symptoms first appeared; AND
• absence of fever (in absence of antipyretics) for 24 
hours; AND
• other symptoms are improving (although anosmia 
and ageusia may persist for weeks to months).

The studies indicating apparent absence of replication 
of competent virus by approximately 10 days after 
symptom onset did not, however, include patients 
with significant immunocompromise. Nonetheless, 
the CDC does take the potential for more prolonged 
shedding of viable virus into account:

“A limited number of persons with severe illness 
may produce replication-competent virus beyond 
10 days that may warrant extending duration of 
isolation and precautions for up to 20 days after 
symptom onset; consider consultation with infection 
control experts.” Elsewhere, the CDC states, “People 
who are severely ill with COVID-19 might need to 
stay home longer than 10 days and up to 20 days 
after symptoms first appeared. Persons who are 
severely immunocompromised may require testing 
to determine when they can be around others.” 
They define an immunocompromised state as one 
resulting from having received “… bone marrow, or 
organ transplant; HIV; use of corticosteroids; or use 
of other immune weakening medicines.” They also 
state that a “test-based strategy,” using polymerase 
chain reaction (PCR) or antigen detection, could be 
used, with consultative input from infection control 
experts, in decisions regarding the discontinuation of 
“isolation or precautions.”  

However, using the standard PCR will lead to 
unnecessarily prolonged isolation in many patients 
because of its long period of positivity despite the 
absence of viable virus. On the other hand, some 
immunocompromised patients may shed cultivatable 
virus for as long as two months, as demonstrated by 
Aydillo and colleagues. Laboratory culture of SARS-
CoV-2, a biohazardous endeavor, is an impractical 
approach to the problem, but others have been 
proposed.

Like all coronaviruses, SARS-CoV-2 is a single-
strand positive-sense RNA virus used to generate a 
complementary minus-sense strand intermediate. In 
addition, positive-sense subgenomic RNAs necessary 
for viral replication are generated. Although the 
detection of subgenomic RNA has been reported to 
indicate the presence of replication competent virus, 
a very recent study has contradicted this finding and 
indicated that they are protected from destruction by 
cellular nucleases by inclusion in double-membraned 
vesicle.2 

Another approach (currently in use at Stanford) 
is the detection of negative sense SARS-CoV-2 
RNA as an indication of replication competence. 
Although the data are not all in, testing for this 
moiety by PCR may prove to be a useful way to 
make decisions about infectivity, particularly in 
immunocompromised patients.  
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ABSTRACT & COMMENTARY

Elevated Procalcitonin Is Associated 
with Increased Mortality in Pulmonary 
Tuberculosis
By Richard R. Watkins, MD, MS, FACP, FIDSA, FISAC

Professor of Internal Medicine, Northeast Ohio Medical University; Division of Infectious Diseases, Cleveland Clinic 
Akron General, Akron, OH

Dr. Watkins reports no financial relationships relevant to this field of study.

SYNOPSIS: A single-center, prospective, observational study found that an elevated procalcitonin level was associated with an increased 
risk of death in patients with pulmonary tuberculosis. 

SOURCE: Osawa T, Watanabe M, Morimoto K, et al. Serum procalcitonin levels predict mortality risk in patients with pulmonary 
tuberculosis: A single-center prospective observational study. J Infect Dis 2020;222:1651-1654.

Tuberculosis (TB) remains the leading cause of 
death due to infection worldwide. Yet, little is 

known about the risk of mortality in patients before 
and after the initiation of anti-tuberculosis therapy. 
Osawa and colleagues sought to determine the utility 
of serum procalcitonin (PCT) in identifying patients 
with TB at an increased risk of death.

The investigators conducted a single-center, 
prospective observational study that enrolled 
patients between December 2013 and December 
2015. Patients were included who were at least 
18 years of age, were newly diagnosed with active 
pulmonary TB, and were not receiving TB treatment. 
The diagnosis of pulmonary TB was in patients 
with a new radiographic pulmonary infiltrate at 
hospitalization, positive smear and/or Mycobacterium 
tuberculosis polymerase chain reaction (PCR) test 
of sputum or gastric juice, and subsequent positive 
M. tuberculosis culture. Patients were excluded if 
they had disseminated TN (defined as positive M. 
tuberculosis PCR or culture of blood, urine, or 

cerebral spinal fluid) or were treated for TB in the 
preceding 10 years. PCT levels, other blood tests, 
and chest X-rays were obtained on admission (day 0) 
and on days 7, 14, and 28 after admission. Anti-TB 
therapy was started within two days of admission. 

There were 252 patients enrolled in the study, 
including 213 survivors and 39 non-survivors, none 
of whom were human immunodeficiency virus 
(HIV)-positive. The two groups were well balanced 
in terms of coexisting medical conditions, use of 
immunosuppressive agents, and presence of cavitary 
lung lesions. However, the median age for survivors 
was 65 years, compared to 86 years for non-
survivors (P < 0.001). More non-survivors had acute 
respiratory failure (n = 19, 48.7%) and bilateral 
lesions (n = 35, 89.7%) compared to survivors (n = 
12, 5.5% and n = 117, 54.9%, respectively). 

PCT levels were greater at all four time points for 
the non-survivors compared to the survivors. The 
Youden index calculations that predicted patient 
death were 0.13 on day 0, 0.05 on day 7, 0.12 on 
day 14, and 0.06 on day 28, with odds ratios (95% 
confidence intervals [CI]) of 7.9 (95% CI, 3.2-19.7), 
14.3 (95% CI, 3.1-66.1), 20.0 (95% CI, 5.7-69.6), 
and 7.3 (95% CI, 1.8-29.5), respectively. PCT levels 
decreased over the course of treatment, but the 
decreases were not statistically significant between 
the survivors and non-survivors. Finally, PCT levels 
were weakly associated with sputum acid-fast load 
on day 0, but not at other time points (P = 0.08). 

[Little is known about the risk of 

mortality in patients before and after 

the initiation of anti-tuberculosis 

therapy.]
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  COMMENTARY
This study found that serum PCT levels predicted 
mortality in patients treated for pulmonary TB. 
The investigators calculated a priori the cohort size 
needed to determine whether PCT is an accurate 
mortality risk indicator. Thus, PCT theoretically 
could be useful as both a marker for pretreatment 
predictions and for posttreatment monitoring of 
mortality in patients with pulmonary TB. 
Another interesting finding was that anti-TB therapy 
did not cause significant reduction in PCT levels in 
either survivors or non-survivors. This may have been 
a reflection of non-tubercular inflammation. 

As the authors mentioned, certain underlying clinical 
conditions, such as cancer, chronic obstructive 
pulmonary disease, coronary artery disease, 
liver disease, and renal failure, are known to be 
risk factors for TB-associated mortality. Perhaps 
inflammation caused by these conditions leads to 
increased mortality, and additional investigation of 
this hypothesis seems warranted. Furthermore, if 
this hypothesis is true, then agents that modulate 
inflammation (e.g., steroids, nonsteroidal anti-
inflammatory drugs, hydroxychloroquine, and 
N-acetylcysteine) might be efficacious adjuncts to 
anti-TB medications. 

The study had some limitations. First, since it was 
a single-center study conducted in Japan, the results 
might not be generalizable to other populations and 
geographic areas. Second, the non-survivors were 
significantly older than the survivors (median age 86 
years vs. 65 years, respectively). It would have been 
interesting if the authors had determined whether 
there was any association between age and PCT levels 
in survivors vs. non-survivors. Third, a standard 
course of therapy for pulmonary TB is six months, yet 
the authors followed PCT levels only up to 28 days 
after admission. Further investigation is needed to 
measure PCT levels over the entire course of therapy. 
Finally, only cases of active pulmonary TB were 
included. Whether PCT is elevated in cases of latent 
TB is unknown and also warrants further study. 

Previous studies have demonstrated that PCT 
can predict mortality in patients with sepsis and 
pneumonia. Osawa and colleagues have provided 
preliminary evidence that PCT also may have a 
similar role in pulmonary TB, although further 
research is necessary before routine PCT testing in 
this population can be recommended. Whether PCT 
has a role in other mycobacterial infections (e.g., 
Mycobacterium avium complex [MAC]) is another 
topic for investigation as well.  

ABSTRACT & COMMENTARY

Childhood Diseases Associated  
with Antibiotic Exposure During Infancy
By Philip R. Fischer, MD, DTM&H

Professor of Pediatrics, Department of Pediatric and Adolescent Medicine, Mayo Clinic Rochester, MN

Dr. Fischer reports no financial relationships relevant to this field of study.

SYNOPSIS: A population-based cohort study showed that exposure to antibiotics during the first two years of life is associated with 
increased rates of subsequently developing asthma, allergic rhinitis, atopic dermatitis, attention deficit hyperactivity disorder, celiac disease, 
and obesity.

SOURCE: Aversa Z, Atkinson EJ, Schafer MJ, et al. Association of infant antibiotic exposure with childhood health outcomes. Mayo Clin 
Proc 2020; Nov 6. doi 10.1016/j.mayocp.2020,07.019. [Online ahead of print].

The efficacy and seeming safety of antibiotics 
to reduce morbidity and mortality caused by 

infections have led to widespread antibiotic use. 
There have been reports of antibiotics possibly 
prompting the subsequent development of some 
specific diseases, perhaps related to alterations in the 
microbiome.  Aversa and colleagues used a county 
population’s epidemiologic database to determine 
associations between the frequency, type, and 

timing of infant antibiotic use and the subsequent 
risk of developing immunological, metabolic, and 
neurobehavioral diseases during childhood.
A total of 14,572 children born between January 
2003 and December 2011 were included in the study.  
Medical record review and antibiotic prescription 
data were determined using the Rochester 
Epidemiology Project infrastructure. Post-birth 
follow-up was for a median of 8.8 years.
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Overall, 70% of the children received an antibiotic 
at least once during the first two years of life. Of 
those receiving an antibiotic, 32% received five 
or more courses of treatment. Penicillins were 
used most commonly (in 64% of infants receiving 
some antibiotic), with macrolides (26%) and 
cephalosporins (23%) also commonly used. (Since 
some children received multiple different antibiotics, 
these percentages add up to more than 100%.) 
Sulfonamides were used less commonly (5%). Almost 
all (99%) antibiotics were given orally.

Antibiotic use was not associated with the subsequent 
development of food allergy, autism, or learning 
disability.  

Antibiotic use was associated with the subsequent 
development of asthma in both boys and girls, with 
increased risk associated with increased numbers of 
antibiotic prescriptions. Among girls, for instance, 
the risk of developing childhood asthma was 1.57-
fold greater with one to two antibiotic prescriptions 
(vs. no antibiotic use), 1.85-fold higher with three to 
four prescriptions, and 3.0-fold higher with five or 
more prescriptions.  

Using five or more courses of antibiotics was 
associated with a doubled risk of allergic rhinitis 
(as compared to no antibiotic use). Celiac disease 
was about 10 times as likely in girls, but not boys, 
who received antibiotics during infancy. Overweight 
and obesity were more common in children who 

received at least three courses of antibiotics. Similarly, 
attention deficit hyperactivity disorder was only more 
common in those who received three or more courses 
of antibiotics during infancy.  
The risk of developing these childhood conditions 
was greater in those receiving penicillins and 
cephalosporins than in those receiving macrolides. 
The risk of developing atopic dermatitis was most 
related to the use of antibiotics during the first six 
months of life.

The authors speculated that antibiotic-induced 
alterations in the microbiome were most likely 
responsible for the subsequent development of these 
disease conditions.  

  COMMENTARY
It is striking how many infants receive antibiotics; 
in this population-based study, 70% of infants 
received at least one antibiotic prescription during 
the first two years of life. It is possible that the 
prevalence of antibiotic use has dropped some since 
the children in this study were born because of the 
2004 American Academy of Pediatrics otitis media 
management guidelines that included the option of 
“watchful waiting” (without antibiotic treatment), 
but there are still many infants being treated with 
antibiotics.1

It also is striking how strong the relationship was 
between antibiotic use and the risk of developing 
asthma, celiac disease, overweight, obesity, and 
attention deficit hyperactivity disorder. Although the 
causal mechanisms of the association are unknown, 
it certainly is plausible that alterations in the 
microbiome could alter immunological responses 
related to at least allergic and atopic conditions.

Of course, it should be emphasized that this was a 
study of associations, not causality. It is possible that 
children who subsequently would manifest asthma, 
for example, might have been at increased risk of 
developing infections (and receiving antibiotics) prior 
to the asthma declaring itself. It could be that pre-
morbid asthma is linked to a risk of infection and 
a need for antibiotics — rather than the antibiotics 

[Recognizing the uncertainty of 

the cause-and-effect relationships 

between antibiotics during infancy 

and subsequent childhood medical 

conditions, it still is wise to use 

antibiotics only when truly needed.]
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ABSTRACT & COMMENTARY

Medical Tourism — Infectious Complications
By Stan Deresinski, MD, FACP, FIDSA

Clinical Professor of Medicine, Stanford University

Dr. Deresinski reports no financial relationships relevant to this field of study.

SYNOPSIS: Infections are a potential complication associated with medical tourism — something that both patients and clinicians must 
consider. 

SOURCE: Pavli A, Maltezou HC. Infectious complications related to medical tourism. J Travel Med 2020; Nov 7:taaa210. doi: 10.1093/jtm/
taaa210. [Online ahead of print]. 

Pavli and Maltezou have summarized the literature 
describing infectious complications in medical 

tourists — individuals who travel to another country 
to receive medical or surgical care.  

A frequent reason for medical tourism in those 
reported to have experienced a resultant infectious 
complication was cosmetic surgery, with breast 
augmentation accounting for 70.4% of these. Other 
cosmetic procedures included gluteal augmentation, 
abdominoplasty, liposuction, blepharoplasty, and 
rhinoplasty. Infection involved the surgical wound 
in 89% of cases and non-tuberculous mycobacteria, 
including Mycobacterium abscessus, Mycobacterium 
chelonae, Mycobacterium senegalese, Mycobacterium 
fortuitum, often were identified in these published 
case series. Countries where the surgery was been 
performed included the Dominican Republic, Brazil, 
Venezuela, Ecuador, and Mexico, as well as countries 
in Southeast Asia.  

Solid organ transplantation, most often renal 
transplantation, was another reason for medical 
tourism, with most performed in the Indian 
subcontinent, followed by China and Southeast Asia. 
In addition to the almost expected infections with, 
e.g., cytomegalovirus, acquired infections included 
those caused by hepatitis B virus, hepatitis C virus, 
and human immunodeficiency virus (HIV), in 
addition to various bacterial and fungal infections.  

  COMMENTARY
Medical tourism is increasingly popular, driven 
primarily by financial considerations, possibly 
particularly in citizens of the United States. In 
addition to cosmetic and transplant surgery, 
other reasons for medical tourism include dental 
services, bariatric surgery, and management of 
infertility. Although some such tourism entails 
travel to European countries and the United States, 
destinations also include middle- and even low-
income countries. 

Overall, two-thirds of infections involved surgical 
wounds, while the remainder were caused by 
bloodborne pathogens. Infection with multidrug 
resistant (MDR) organisms, including non-tuberculous 
mycobacteria as well as resistant Gram-negative 
bacteria, frequently were reported. The latter included 
carbapenemase-producing Enterobacteriales, such as 
those carrying New Delhi metallo-beta-lactamase.  

Since many of these infections present after patients 
return home, clinicians must be aware of the risk 
— especially of the presence of multidrug-resistant 
pathogens. Recognition of the risk of the presence 
of such pathogens is critically important for both 
therapeutic and infection control reasons. Patients 
traveling for medical tourism should be aware of the 
potential hazards and take precautions, including 
undergoing pre-travel consultation.  

causing the asthma de novo. Or, it could be that the 
earlier infection (and not the antibiotics given for 
the infection) caused the child to develop asthma 
subsequently.

Recognizing the uncertainty of the cause-and-effect 
relationships between antibiotics during infancy and 
subsequent childhood medical conditions, it still is 
wise to use antibiotics only when truly needed. If 
antibiotics are causally related to asthma, overweight, 

obesity, attention deficit hyperactivity disorder, and 
celiac disease, then there could be huge reductions in 
subsequent medical costs, morbidity, and mortality 
if we would use antibiotics more judiciously during 
infancy.  

REFERENCE
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ABSTRACT & COMMENTARY

Ceftriaxone-Resistant Gonorrhea  
Has Arrived in the United States
By Stan Deresinski, MD, FACP, FIDSA

Clinical Professor of Medicine, Stanford University

Dr. Deresinski reports no financial relationships relevant to this field of study.

SYNOPSIS: A man in Las Vegas with gonorrhea was infected with the first ceftriaxone-resistant strain of Neisseria gonorrhoeae identified in 
the United States.

SOURCE: Picker MA, Knoblock RJ, Hansen H, et al. Notes from the Field: First case in the United States of Neisseria gonorrhoeae 
harboring emerging mosaic penA60 allele, conferring reduced susceptibility to cefixime and ceftriaxone. MMWR Morb Mortal Wkly Rep 
2020;69:1876-1877. 

An HIV-negative heterosexual man in Las Vegas  
 received the standard treatment of ceftriaxone 

plus azithromycin for symptoms of urethritis in 
October 2019. He had been informed by his main 
sexual partner, who was staying with family in 
China, that she had been treated for gonorrhea. 

Culture of his urethral discharge performed at 
the Southern Nevada Public Health Laboratory 
of the Southern Nevada Health District (SNHD) 
yielded Neisseria gonorrheae. As a participant in 
the Gonococcal Isolate Surveillance Project (GISP), 
SNHD regularly sends a selection of isolates to 
a laboratory member of the Centers for Disease 
Control and Prevention’s (CDC) Antibiotic 
Resistance Laboratory Network. 

The patient’s isolate was among those sent and, 
although susceptible to azithromycin, was found 
by the laboratory to have reduced susceptibility 
to cefixime and to ceftriaxone, with minimum 
inhibitory concentrations (MICs) of 2.0 mcg/
mL and 1.0 mcg/mL, respectively. The Clinical & 
Laboratory Standards Institute (CLSI) breakpoint for 
susceptibility for both is ≤ 0.25 mcg/mL. The CDC 
laboratory identified the presence in the isolate of 
penA60, which encodes a mosaic PBP2 that accounts 
for the reduced susceptibility to these cephalosporins.   

One of two casual partners was located and was 
negative by nucleic acid amplification test (NAAT) 
and culture for N. gonorrhoeae.  

SNHD provided the CDC with all 257  
N. gonorrhoeae NAAT-positive swabs from 
September 2019 to November 2019, but none were 
found to carry penA60. All of the approximately 

5,500 N. gonorrhoeae culture nationwide isolates 
submitted to GISP from January 2019 to December 
2019 had cefixime and ceftriaxone MICs lower than 
did the Nevada isolate.  

  COMMENTARY
GISP began monitoring antimicrobial susceptibilities 
in 1986. The ceftriaxone MIC of 1.0 mcg/mL in this 
case was the highest they had ever detected in  
N. gonorrhoeae in the United States. Fortunately, 
there has been no evidence of spread in southern 
Nevada, and there have been no recorded failures 
of treatment in the United States with the use of 
the recommended regimen of ceftriaxone plus 
azithromycin. The Las Vegas patient was cured with 
this regimen, presumably because his isolate remained 
susceptible to azithromycin.  

Reduced susceptibility to ceftriaxone or to 
azithromycin has been reported in a number of 
countries. Combined resistance is even rarer, 
although it has been identified in, e.g., China.1 In 
that case, a ceftriaxone-resistant FC428 clonal 
strain carrying penA60 had acquired azithromycin 
resistance. The penA60 allele was first identified in 
Japan in 2016 and it has taken four years for its 
first identification in the United States. Although to 
date it been recognized only in a single isolate, its 
presence is a harbinger of what is likely to come — 
increasing cephalosporin resistance of  
N. gonorrhoeae.  
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SYNOPSIS: A multicenter, randomized trial showed that 10 days of antibiotics results in comparable outcomes as surgery. Three in 10 
patients treated with antibiotics required surgery within 90 days.

SOURCE: CODA Collaborative, Flum DR, Davidson GH, Monsell SE, et al. A randomized trial comparing antibiotics with appendectomy 
for appendicitis. N Engl J Med 2020;383:1907-1919. 

Researchers randomized 1,552 adults from 25 
centers in the United States to receive 10 days 

of antibiotics or surgery for acute appendicitis. In 
the group treated with antibiotics, 47% were not 
hospitalized. The antibiotics varied and were selected 
from the Surgical Infection Society and the Infectious 
Diseases Society of America guidelines for intra-
abdominal infections.1,2 

The first dose of antibiotics were given in the 
emergency department. These included cefoxitin, 
moxifloxacin, and ticarcillin-clavulanic acid. In some 
cases, the authors used dual antibiotics. Outpatient 
regimens included metronidazole with clindamycin.

In the antibiotics group, 41% of those with an 
appendicolith went to surgery within 90 days 
compared with 29% who did not exhibit this finding. 
There were more complications in the antibiotics 
group, but those were seen mostly in patients with an 
appendicolith.

  COMMENTARY
The standard treatment for acute appendicitis has 
been surgery. Laparoscopy is the most common 
surgical technique for this condition today. However, 
like all medical procedures, risk exists. Using 
antibiotics to treat appendicitis was first reported 
more than 60 years ago.3 Since then, investigators 
have performed other randomized studies of treating 
appendicitis with antibiotics.4,5 However, this work 
by the CODA Collaborative is the largest and the 
first to separate patients with an appendicolith. 
Although this work is promising, the author of an 
accompanying editorial urged clinicians to take a 
cautious approach.6  
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HPV Vaccination Reduces the Risk of Invasive 
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SYNOPSIS: In this retrospective cohort study of women in Sweden, receipt of human papillomavirus vaccination prior to age 17 years was 
associated with an 88% decrease in cervical cancer, and vaccination at ages 17 to 30 years was associated with a 53% decrease in cervical 
cancer.

SOURCE: Lei J, Ploner A, Elfström KM, et al. HPV vaccination and the risk of invasive cervical cancer. N Engl J Med 2020;383:1340-1348.

Although human papillomavirus (HPV)  
 vaccination has been demonstrated in clinical 

trials and real-world effectiveness data to decrease 
rates of precancerous lesions, definitive data 
indicating cancer prevention were lacking.1 In this 
study by Lei et al, national Swedish health and 
demographic registries were used to follow women 
and girls from 2006 to 2017. Individuals included 
in the analysis were those who were between the 
ages of 10 and 30 years at any time during the 
study period, had not received HPV vaccination 
or a diagnosis of cervical cancer prior to the study 
period, and had not immigrated to Sweden after 
Jan. 1, 2006 (to ensure that vaccination was not 

received elsewhere). Women were followed until 
they received a cancer diagnosis, died, emigrated 
from Sweden or were lost from the registry, received 
bivalent HPV vaccine (quadrivalent vaccine was 
standard-of-care), had their 31st birthday, or until 
Dec. 31, 2017. Researchers controlled for age at 

follow up, calendar year, and county of residence 
for individuals. Since many of those included were 
minors, researchers also controlled for parental 
characteristics. Girls and women contributed time 
to the unvaccinated arm until they either achieved 
one of the termination criteria listed earlier, or until 
they received their first dose of quadrivalent HPV 
vaccine, at which time they began to contribute data 
to the vaccinated arm of the analysis. Sensitivity 
analyses addressed birth cohort and the potential 
contributions of herd immunity. All women were 
eligible to participate in Sweden’s cervical cancer 
screening program, which begins at age 23 years, 
with triennial screening.

Data to assess the association between HPV 
vaccination and subsequent risk of invasive 
cervical cancer were contributed by 1,672,983 girls 
and women. Five hundred thirty-eight invasive 
cervical cancers were diagnosed among 1,145,112 
unvaccinated women, a crude incidence rate of 5.27 
per 100,000 person-years. In comparison, 19 cancers 
were diagnosed among 527,871 vaccinated women, 
a crude incidence rate of 0.73 per 100,000 person-
years. After adjusting for age, county of residence, 
calendar year, and parental characteristics (including 
education, household income, mother’s country of 
birth, and maternal history of cervical precancer and 
cervical or other cancers), the incidence rate ratio 
of vaccinated women was 0.37, indicating a 63% 
reduction in cancer incidence. The reduction was 
profoundly influenced by age at vaccination, with a 
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[This is the first population-based 

study to demonstrate reductions 

in cancer associated with HPV 

vaccination on an individual level.]



      January 2021 47

reduction of 88% for those vaccinated prior to age 
17 years, compared to 53% for those vaccinated at 
ages 17 to 30 years. All differences were statistically 
significant.

  COMMENTARY
This is the first population-based study to 
demonstrate reductions in cancer associated with 
HPV vaccination on an individual level. Prior studies 
have provided evidence toward this phenomenon. 
A Finnish study examining long-term follow-up in 
clinical trial participants and a U.S.-based study 
demonstrated a decrease in cervical cancer diagnoses 
in women ages 19 to 24 years following the 
introduction of HPV vaccination.2,3 HPV vaccination 
rates rose in Sweden during the study period, 
reaching 71% by 2015, although the authors did not 
find evidence of herd immunity regarding cervical 
cancer prevention.4

This study has several important findings. First, 
it notes a significant reduction of cervical cancer 
among women who are participating in an organized 
screening program, indicating an additive effect of 
vaccination above cervical cancer screening alone. 
The authors did not control for individual screening 
participation in the study. Most Swedish women 
(82%) participate in screening, and participation 
is associated with the socioeconomic factors used 
as controls in the study.5 This implies that cancer 
prevention from HPV vaccines could be even greater 
in areas where fewer women participate in screening. 
Another key finding of this study is the substantial 
improvement in cancer prevention when vaccination 
occurs prior to age 17 years compared to ages 17 to 
30 years.

This underscores the importance of completing 
vaccination in adolescence as recommended by the 
Centers for Disease Control and Prevention, and 
also supports current catch-up recommendations 
to continue to vaccinate all individuals through age 
26 years.6-8 As obstetrician-gynecologists, we can 
help reduce invasive cervical cancers by ensuring 
that our eligible patients ages 9 to 26 years receive 
vaccination, regardless of sexual activity, prior 
exposure to HPV, or sexual orientation.9 We also 
play a crucial role in educating our patients who are 

mothers about the importance of vaccinating their 
adolescent children. Vaccination in mid-adulthood, 
ages 27 to 45 years, is not routinely recommended 
since most individuals in this age group previously 

have been exposed to HPV. Providers may use shared 
decision-making on an individual patient basis, 
considering a patient’s risk of acquiring a new HPV 
infection in the future and whether vaccination may 
be beneficial.9  
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our patients who are mothers about 

the importance of vaccinating their 

adolescent children.]
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Upon completion of this educational activity, participants should be able to:

• discuss the diagnosis of infectious diseases; 
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• discuss the latest information regarding risks, benefits, and cost-effectiveness of new and traditional diagnostic 
tests; and 
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1.  Use of antibiotics during infancy is associated 
with which of the following?

a. Food allergy

b. Learning disabilities

c. Autism

d. Asthma 

2.  Which of the following is the most frequent 
type of infection occurring in association with 
medical tourism?

a. Pneumonia

b. Urinary tract infection

c. Hepatitis B virus infection

d. Surgical wound infection  

3.  Which of the following is correct?

a. Standard commercial polymerase 
chain reaction testing only detects viable 
(replication-competent) virus in patients with 
COVID-19.

b. SARS-CoV-2 is a DNA virus.

c. SARS-CoV-2 is a hybrid DNA-RNA virus.

d. SARS-CoV-2 is a single-strand positive-
sense RNA virus. 

4.  As reported in the study by Lei et al, receiving 
human papillomavirus vaccination: 

a. lowers the risk of cervical cancer com-
pared to not vaccinating, especially when 
vaccination occurs prior to age 17 years.

b. is unimportant if the patient has access to 
cervical cancer screening.

c. is equally effective at any age.

d. does not affect the risk of cervical cancer.

5.  In the CODA Collaborative, what percentage 
of patients receiving antibiotics for appen-
dicitis eventually needed surgery within 90 
days?

a. 10%

b. 20%

c. 30%

d. 50%


