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Cost-Effective Management of
Common Infections

How often does the emergency physician treat a
case of pharyngitis or cervicitis or evaluate a febrile
child at risk for occult bacteremia? How do we
balance the potential costs and benefits of
therapeutic and diagnostic options for these
patients? Through case presentations, the lecturer
will discuss how cost-effective analysis can help us
to approach these “bread-and-butter” cases.

•  Discuss the place of rapid streptococcal screen,
throat culture, and treatment indications for
acute pharyngitis in the varied hospital setting.

•  Discuss the value of laboratory testing and
empiric antibiotic therapy in the evaluation and
treatment of the patient with cervicitis.

•  Discuss the role of the leukocyte count, blood
cultures, and empiric antibiotic treatment for
febrile children at risk for occult bacteremia.
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Cost Effective-Treatment of
Common Infections

1.s there  evidence  for what we do?

Stephen R. Hayden, MD FACEP

Department of Emergency  Medicine
UCSD Medical Center, San Diego

- \+‘hat is lhc risk ofoccult bacteremia  in nell
appearing inl’ants with fever’?

f Do empiric antibiotic? improve oulcomes?
- Arc parenteral  antibiotics superior to oral?
* Do clinical and laboratory parameters  help

stratify  patients into dillsrent risk groups’?

Number Needed to Treat (NNT)

* Number of patients you riced to treat tu
prevent one additional outcome of interest

* Calculated as itwerse  uf abwlulc risk
reduction (ARR) = I/ARR

* ARR is the dilf‘erencc between went rates
in the cuntrol group and treatment group



Threshold NNT (T-NNT)

NNT

* If Rx-NNT falls below T-NNT, favors Rx

* IfNNT’s  overlap, recommendations weak
* If Rx-NNT above T-NNT, favors NO Rx

Likelihood Ratio (LR)

* l,ikelihor,d of a given test result  in patient‘s
with disease compared to the same tat
result in patients  without discnsc

- Alloys direct estimate  of post-last disease
probability li,r a given test result



-

Pediatric Fever Practice
Guideline

-



Antibiotic Therapy

* Does antibiotic therapy improve ouf~ome in
patients with occult bacteremia’?

I

Persistent Bacteremia



Meningitis

Is the Benefit Worth It?

* ‘Threshold-NNT

* I i(Vael xRael)+(Vae2xRae2)...
* Adverse events

- GI stde effects 2.1.5.7%,  Scme  19%
- Dematologic 2.7%
Anaphylaxns 0.004% oral, 0 04% I”
- Death O.“Ol-0  002%



Persistent Bacteremia

- ‘Threshold NNT = 27-83
- Treatment NNT = 5-27

* For the outcome of PB, strategy tavors
1 empiric antibiot ic  therapy1

I Serious Bacterial Infection
I

Risk Stratification

* For persistent bacteremia evidence favors
empiric Rx

* For all types of meningitis, and SBI strategy
favors further risk stratification

- Is it possible to further risk stratify patients?

I
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WEC Count

WBC Count

* Alternate approach
* Lose discriminatory power when

continuous data is dichotomized
- Arbmary c”Wfpoin,
lntumve de-ferencs between WBC 15. I and 25

* Look at discrcte intervals instead



WEK Count

* Elevated  WIK count increases risk OB
- Traditional cutoffof 15.000 nrbitraq
* Use interwl approach instead ufcutofT
* WRC 15-20,  probably empiric antibiotics

* WRC ahovc 20, strategy Savors antibiotics

Antibiotic Therapy

* What antibiotic option works best?

Serious Bacterial Illness



I I

Persistent Bacteremia

SBI for Bacteremia

* All bactcremia
Threshold NNT = 268
- Treatment NNT = 25.38

* S Pneumo bacteremia
- Threshold NNT  = 268
- Treatment  NNT  = 100

* Strategy  favors parenteral  antibiotics



Meningitis I
- All meningitis

Threshold NNT  = 350
Treatment NNT = 77.R3

* S. Pneumo meningitis
Threshold  NNT = 350
lreatment NNT = IO0

* Strategy favors parenteral  antibiotics

Persistent Bacteremia

Cervicitis

- What is the prevalence of gonorrheal  UT

chlamydial cervicitis?
* What is the benefit of treating of cervicitis?
* Is diagnostic testing necessary?

* Which regimen is most cost effective’?
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I Prevalence of Cervicitis in ED

. Approximately I :4 ratio ofGC to
chlamydia in patients  with vaginal d/c

a P~c\almcc “SK reported hctwern  YW~
* Prrvalencc ofchlamydia 13.40%

- 13% ofpeticnts with chlamvdia have GC
* 30% of pnticnts  with GC lhn~c chlamvdia

* llpper tract infection (PID)

- 2540%  risk ofdeveloping PID
RRR of75%  with treatment

* GC cervicitis
- 1520%  nsk ofdeve,op,ng  PID
RRR ofgO% with treatment

Outcomes of PID 1
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* How certain do you need to be that a patient
has cervicitis to initiate empiric treatment?

- What are your ,reafmenf  and ,es,
rhresholds?

Decision Making Thresholds

Thresholds for Cervicitis

- ‘Treatment threshold
- 50.60%

- ‘Tat  threshold
- 5 %



Clinical Criteria

* Age less than 25, unmarried
- Multiple sexual partners past year
* Cervical discharge
* Absence ofrecent antibiotic use
* Clinical signs of PID

Clinical Criteria

- If more than 4 of these criteria present, the
probability ofcewicitis is > 60%
Treat rmpnically Sor GC and Chlarnydia

* If I or less, probability of cervicitis is < 5%
Cansrder  other causes Six vaginal dischq~

* If 2-3 criteria present tat further

Diagnostic Test Options

* Cervical gram stain
* Cervical culture

- DNA probe, amplified DNA probes
&UC, polymerase chain reaCtlonE

- Direct fluorescent antibody
* Enzyme immunoassay
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I-----Diagnostic Tests for Gonorrhea

Diagnostic Tests for Chlamydia

Gonorrhea

* For Gonorrhea, results of cervical gram
stain will often raise or lowrr posttest
probability above or below thresholds

1 4



Chlamydia

. In the ED, if testing is necessaly, rapid
diagnostic tests are preferred

* Amplified DNA probes (LCR/PCR)  have
highest accuracy
Strategy of selective testing usmg most accurate

method IS suggested

1998 CDC Guidelines

- Results should be based on Cx or DNA teqt
* Empiric Rx for populations at high risk
* Chlamydia

L I



Bacterial Eradication

* Ceftriaxone - 99%
* Cetixime - 97%

* Adthromycin - 97%
* Doxycycline - 99%

Medication Cost

- Ccftriaxone 125 mg $8.60
* Cciiximc 400 mg - $4.67
. Doxycycline 7d - $5.5 I

* Azithmmycin I gm - $18.75

. Cart-cffeciivc analysts suggest single  dose
therapy  when compliance is an issue

I Epidemiology of Pharyngitis
I
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I ID Society Practice Guideline
I

* Why not just treat everyone who comes into
the ED for a sore throat with antibiotics?
- What  i- the Threshold-NNT7

Outcomes for Strep Pharyngitis

* Non suppurative
Acute rheumatic fever
- Post streptococcal &xnemlone,,hrit~s

* Suppurative
-Acute OM, acute SlnultiS
Peritanrdlar abscess

* Symptom relief
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Adverse Outcomes of Treatment

- GI side ef.fects
* Dermatologic

* Anaphylaxis
- Death

* Development of resistance organisms

I I

I Acute Rheumatic Fever I

Acute Rheumatic Fever
I

* 1J.S. Threshold  NNT varies Ii-om 370.RK
. ‘Srcatment  NNl’  = 2 I70
* Does NOT favor R strategy of emprlc

antibiotic Rx in order roprevent AXF

* High risk population (Australian Aborigine)
treatment  NNT lower (161)
Fawrs ClnPirlC  Rh
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Suppurative Complications

f ‘I hrcshold  NNT varies lion, 35-93
* l m~tmrnt  NNT varies liom 42. I54
* Thresholds  overlap. weak rccommcndation

for empiric antibiotics in order  to prevent
suppurative  complications ofpharyngitis

Symptom Reduction
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Symptom Reduction

* Threshold NNT = IO
* Treatment NNT = 5

* Favors antibiotic treatment strategy in order
to reduce symptoms of pharyngitis

Clinical Criteria

* Can clinical criteria be used to effectively
risk stratify patients?

20



Suggested Thresholds for
Pharyngitis

* Probability of GAS pharyngitis is ~50%
- NO test. no treatment

* Probability ofGAS is 540%
- l-at further

- Probability of GAS is >40-50%
Treat, “0 test
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I Clinical Criteria for GAS I

I Clinical Criteria for GAS I

I Testing for Pharyngitis
I

* Rapid antigen detection tests (RADT)
* Optical immunoassay

* DNA probes

* In ED, if follow up is unreliable, rapid
testing is preferred



RADT

- Sensitivity (when used correctly) of 76-87%
* Specificities range from 90-96%
- In ED, sensitivities may range 45.55%
* LR positives range 5-17
* LR negatives range 0.16-0.6

I OIA, DNA Probes I
* Accuracy reported  very similar to throat Cx
- Still more expensive

Which Antibiotic is Preferred?

* Many antibiotics eradicate slrcp better but..
. In virtually every cost-effective analysis

done. PCN (oral or IM) comes out on top
No IelsfanCe )C’ for s .P~o~mes
Erythromycin  Ibr Pen allergbzs

* Penicillin is the only antibiotic for which
prevention of ARF has been dcmunstrated



Problems

* Assume that the presence  of GAS in the
pharynx of symptomatic peticnts  defines
GAS phatyngitis

- Eradication ofGAS prcvcnts  scquelar
* Throat Cx is criterion  standard Lo diagnose

GAS phnryngilis  and a patient  that will
hcnelit iiom antibiotic thcmpy

GAS Carrier State

. lip to 20% ofas)mptomatic individuals will
have GAS on culture
May bc hlghcr ui pedlalnc pat~rnt,

* How do you distinguish a carrier with vimI
pharyngitis from bona fide GAS infection’?

* I\ throat culture  nn appropriate standard’)

Throat Culture
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Antibiotics for Acute Sore Throat

* Argues for an  ewpiricnl approach  rather

than lmicrohiologic  approach
* Based on oulcome  data. not testing
* 199X Mcta-analysis from Cochrane

- 22 rnndomizcd,  placcho  controlled trials Ibr
acute sore throat rcgardlcss  of rliulogq

Antibiotics for Acute Sore Throat

* 10,484 cases  of acute sore throat
* Treated compared to controls

AlIF: RR = 0 28 (0.194 4)
- AOM. RR = II 23 (0.1-0.45)
sx ST @ 3d. RR = 0.39 (0 32-0.47)
- IIA @ 3d RR = 0.40 (0 28-O 56)
Fever @ 3d: RR = 0 56 (0.41.” 76)

I I

Antibiotics for Acute Sore Throat

- Treatment hcnefit is clear hut...

- Should all patients he treated to realize this
benefit to antibiotic therapy?
- What is the magnitude oftreatment effect?
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Antibiotics for Acute Sore Throat

I I

* Is this enough to recommend empiric
antibiotic therapy for all patients with acute
sore throat?

Ultimately, the most Cost-
Effective Approach?
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