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Semmelweis and the aetiology of puerperal sepsis
160 years on: an historical review
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Semmelweis and the aetiology of puerperal sepsis
160 years on: an historical review
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Puerperal fever monthly mortality rates for the First Clinic at Vienna
Maternity Institution 1841-1849. Rates drop markedly when Semmelweis
implemented chlorine hand washing mid-May 1847
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How dramatic were the effects of handwashing on
maternal mortality observed by Ignaz Semmelweis?

Pierre La Rochelle and Anne-Sophie Julien

Departement de meédecine familiale et de medecine d'urgence, Universite Laval, Québec, Canada GOR 120
Corresponding author: Pierre La Rochelle. Email: pierre.la.rochelle@videotron.ca
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Post-discharge impact of healthcare-associated infections in a
developing country: A cohort study

Emilia Carolina Oliveira de Souza RN, Sebastiao Pires Ferreira Filho MD, MSc, Kasys Meira Gervatauskas MD and

Carlos Magno Castelo Branco Fortaleza MD, PhD
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Relato de um familiar ter se afastado do trabalho

para atuar como cuidador

(p<0,0017)



Global antibiotic consumption 2000 to 2010: an analysis of
national pharmaceutical sales data

Thomas P Van Boeckel, Sumanth Gandra, Ashvin Ashok, Quentin Caudron, Bryan T Grenfell, Simon A Levin, Ramanan Laxminarayan
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Global antibiotic consumption 2000 to 2010: an analysis of
national pharmaceutical sales data
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The Impact of Restricting Over-the-Counter
Sales of Antimicrobial Drugs

Preliminary Analysis of National Data

Maria Luisa Moura, MD, [caro Boszczowski, MD, Naima Mortari, MD, Ligia Vizeu Barrozo, PhD,

Francisco Chiaravalloti Neto, PhD, Renata Desordi Lobo, PhD,
Antonio Carlos Pedroso de Lima, PhD, and Anna S. Levin, MD

Medicine » Volume 94, Number 38, September 2015
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The Impact of Restricting Over-the-Counter
Sales of Antimicrobial Drugs
Prehmjnary Analysjs of National Data Medicine » Volume 94, Number 38, September 2015
Maria Luisa Moura, MD, Icaro Boszczowski, MD, Naima Mortari, MD, Ligia Vizeu Barrozo, PhD,

Francisco Chiaravalloti Neto, PhD, Renata Desordi Lobo, PhD,
Antonio Carlos Pedroso de Lima, PhD, and Anna S. Levin, MD
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Multi-state survey of healthcare-associated infections
in acute care hospitals in Brazil”

C. Magno Castelo Branco Fortaleza®*, M.C. Padoveze®, C.R. Veiga Kiffer “,
A.L. Barth9, Irna C. do Rosario Souza Carneiro®, H.l. Garcia Giamberardino’,
J.L. Nobre Rodrigues?®, L. Santos Filho", M.J. Goncalves de Mello', M. Severino
Pereira’, P. Pinto Gontijo Filho®, M. Rocha', E.A. Servolo de Medeiros®,

A.C. Campos Pignatari®

Prevalence of HCAIs according to hospital size

Size category Subjects Total HCAls Patients with HCAI
Reference hospitals® 2750 12.6 11.5

=200 beds 1211 13.5 12.8
50—199 beds 2147 7.7" 6.9"
10—49 beds 412 5.5" 5.6"

Total 6520 10.8 9.9

Journal of Hospital Infection 96 (2017) 139—144
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Use of parenteral antimicrobials in very small
hospitals in inner Brazil: patterns, determinants, and
opportunities for interventions in developing countries

J.L. Giacomini , C_M_ Fortaleza* Joumal of Hospital Infection 96 (2017) 290—293

Use of specific antimicrobial agents or classes among 48 very small hospitals in inner Sao Paulo State, Brazil

Antimicrobials Pooled rate Minimum Percentiles Maximum
10 25 50 (median) 75 90
Ceftriaxone 97.97 0.00 48.79 64.46 112.02 168.27 266.73 414.68
Fluoroquinolones® 42.58 0.00 0.00 7.24 23.21 45.45 69.87 183.08
Cephalosporins, first generation 34.17 0.00 0.00 7.16 21.86 47 .58 74.04 213.46
Penicillins 12.82 0.00 0.00 0.00 0.00 0.00 3.37 605.18
Clindamycin 12.70 0.00 0.00 0.00 5.40 18.76 31.59 142.31
Metronidazole 8.69 0.00 0.00 0.00 2.42 15.11 27.04 52.91
Aminoglycosides® 8.51 0.00 0.00 0.00 1.92 9.41 18.08 203.19
Cefepime® 7.84 0.00 0.00 0.00 0.00 0.00 12.01 114.68
AmoxClav 6.62 0.00 0.00 0.00 0.00 0.00 10.16 113.47
Carbapenems® 2.78 0.00 0.00 0.00 0.00 0.00 417 19.14
Vancomycin® 2.20 0.00 0.00 0.00 0.00 0.00 2.38 18.10
Macrolides 2.01 0.00 0.00 0.00 0.00 0.00 1.24 22.97
Cloramphenicol 1.56 0.00 0.00 0.00 0.00 0.00 1.43 39.48
PipTaz® 0.88 0.00 0.00 0.00 0.00 0.00 0.00 30.43
SmxTmp 0.71 0.00 0.00 0.00 0.00 0.22 1.34 23.15

AmoxClav, amoxicillin—clavulanate; PipTaz, piperacillin—tazobactam; SmxTmp, sulfamethoxazole—trimethoprim.
Data are presented as number of defined daily doses (DDD) per 100 admissions. Antimicrobial agents or classes are presented in descending order of
pooled rates. The distribution of individual hospital rates in percentiles discloses the great heterogeneity in patterns of antimicrobial use.



Use of parenteral antimicrobials in very small
hospitals in inner Brazil: patterns, determinants, and
opportunities for interventions in developing countries

J.L. Giacomini, C.M. Fortaleza* Joumal of Hospital Infection 96 (2017) 290—293
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Use of parenteral antimicrobials in very small
hospitals in inner Brazil: patterns, determinants, and
opportunities for interventions in developing countries

J.L. Giacomini , C_M_ Fortaleza* Joumal of Hospital Infection 96 (2017) 290—293

Effect of infection control and antimicrobial stewardship items on the use of total parenteral antimicrobials and broad-spectrum agents

Factors

Crude RR

Adjusted RR (1)

Adjusted RR (2)

Adjusted RR (3)

Overall use
ICC

- ICC, 5 years®

ID specialist

# Local guidelines

Training for doctors
Restrictive control

Microbiology

Broad spectrum

ICC 0.94 (0.46—1.91) 0.70 (0.36—1.62) 0.80 (0.38—1.67) 0.71 (0.32—1.54)
ICC, 5 years® 0.63 (0.34—1.19) 0.48 (0.20—1.15) 0.48 (0.26—0.86)" 0.40 (0.19-0.83)"
ID specialist 0.92 (0.29-2.90) 0.83 (0.26—2.66) 1.84 (0.46—7.43) 1.25(0.91-1.38)
Local guidelines 0.78 (0.40—1.52) 0.71 (0.32—1.56) 0.67 (0.35—1.30) D 64 (0.31—1.34)
Training for doctors 0.51 (0.27-0.96)" 0.42 (0.22—-0.83)" 0.50 (0.27—-0.94)" 44 (0.22-0.89)"
Restrictive control 0.94 (0.50—-1.78) 0.67 (0.32—1.38) 1.04 (0.54—-2.02) 0 88 (0.44—1.74)
Microbiology 0.92 (0.29-2.89) 0.70 (0.21-2.36) 0.78 (0.28-2.17) 0.62 (0.22—-1.70)

0.81 (0.56—1.17)

0.64 (0.47-0.87)"

1.02 (0.46—1.86)

0.50 (0.38—0.67)"
0.64 (0.47—-0.87)

0.75 (0.41-1.35)

(
(
(
0.63 (0.46—0.88)"
(
(
(

0.79 (0.55—-1.15)
0.72 (0.51-1.01)
0.91 (0.52—-1.59)

0.51 (0.40—-0.66)"
0.60 (0.45—-0.80)

0.63 (0.37-1.08)

(
(
(
0.62 (0.45—0.86)"
(
(
(

0.85 (0.60—1.22)

0.59 (0.45—0.79)"
2.13 (1.07—4.21)
0.69 (0.50—0.94)"
0.55 (0.41—0.74)"
0.72 (0.53—0.98)"

0.76 (0.44—1.30)

0.87 (0.64—1.20)
0.69 (0.52—0.91)’
1.60 (0.86—3.00)
0.63 (0.47—0.85)’
0.56 (0.44—0.72)"
0.67 (0.55—0.87)
0.55 (0.35—0.86)"

RR, rate ratio; ICC, infection control committee; ID, infectious diseases.



Summer Peaks in the Incidences of Gram-Negative Bacterial
Infection Among Hospitalized Patients

Eli N. Perencevich, MD, MS; Jessina C. McGregor, PhD; Michelle Shardell, PhD;
Jon P. Furuno, PhD; Anthony D. Harris, MD, MPH; ]J. Glenn Morris, Jr., MD, MPH&TM;
David N. Fisman, MD, MPH, FRCPC; Judith A. Johnson, PhD

Infect Control Hosp Epidemiol 2008; 29:1124-1131

TABLE 1. Seasonal Incidences of Infection Among Hospitalized Patients at the University of Maryland Medical Center,
1998-2005, Compared With Winter

Incident Rate Ratio (95% CI)

Spring Summer Fall

Infecting organism, by class (N = 54,742 admissions) (N = 56,167 admissions) (N = 55,214 admissions) P*

Gram-postive bacteria

" Staphylococcus aureus 099 (091-1.08) 104 (0.95-1.13) LO2(054-112) 52
Gram-negative bacteria
_ o Adnetobacter baumannii | 105(090-123) _______121(104-14) .. 1.05 (0.89-123) el
Pseudomonas aeruginosa 0.98 (0.88-1.10) 1.28 (1.16-1.42) 1.06 (0.96-1.18) <01}
Enterobacter cloacae 1.28 (1.12-1.48) 1.46 (1.27-1.67) 1.21 (1.04-1.39) <.01 E
Escherichia coli 1.02 (0.93-1.11) 1.12 (1.03-1.22) 1.02 (0.93-1.12) <01}
1
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The Warmer the Weather, the More Gram-Negative
Bacteria - Impact of Temperature on Clinical Isolates in

Intensive Care Units

Frank Schwab'?*, Petra Gastmeier'?, Elisabeth Meyer'?

1 Institute of Hygiene and Environmental Medicine, Charité - University Medicine Berlin, Berlin, Germany, 2 Mational Reference Centre for Surveillance of Nosocomial

Infections, Berlin, Germany
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Citation: 5chwab F, Gastmeier P, Meyer E (2014) The Warmer the Weather, the More Gram-Negative Bacteria - Impact of Temperature on Clinical Isolates in
Intensive Care Units. PLoS ONE 9(3): e91105. doi:10.1371/journal pone 0091105



Seasonality in Gram-negative and healthcare-associated infections

H. Richet
IHU Méditerranée Infections, Aix-Marseille Université, Marseille, France Clin Microbiol Infect 2012; |1 8: 934-940

TABLE 1. Seasonality in healthcare-associated infections

and correlation with temperature

Author Correlation
Microorganism [reference] Seasonality with temperature
Enterobacter doacoe Perencevich [15] Yes Yes
Escherichia coli Perencevich [15] Yes Yes
Acinetobacter baumanni  Perencevich [I5] Yes Yes
Pseudomaonas ageruginosa Perencevich [I5] Yes Yes
Acinetobacter spp. Retailliau [|&] Yes -

McDonald [17] Yes -

Gales [18] Yes -

Christie [19] Yes -




Seasonal humidity may influence Pseudomonas aeruginosa
hospital-acquired infection rates

Guilherme P. Ramos®*, Jaime L. Rocha®, Felipe F. Tuon*©

* Division of Infectious and Parasitic Diseases, Hospital Universitario Bvangélico de Curitiba, Al Aupusto Stelfeld, 1908 (4o Andar), Bigorrilho,
CEP 80730-150, Curitiba, Parand, Brazil

b Division of Microbiology, Frischmann Aisengart/DASA Medidna Diggndstioa, Curitiba, Parand, Braxzl

 Division of Infectious Diseases, Hospital de Clinicas Universidade Federal do Parand, Curitiba, Parand, Brazil

Table 1
Correlation of infection rates (IR) caused by Peeudomonas aeruginosa at different sites according to climatic conditions between 2006 and 2010
Tl HAP 551 BSI Other Total Temp Precip EH

uTl k 1 0.353 0028 —0.234 —168 0.553 0247 o2z 0149
p-Value 0.006 0834 0.072 0.199 0 i Do 0147

HAP k 0353 1 0075 —0.008 0.043 0.665 0.162 0285 03l
p-Value 0,006 057 0,549 0.744 0 0217 Do o1

| R 0028 0.075 1 0.161 0408 0.659 0035 —0.091 002
p-Value 04834 0.5M 0.218 0001 0 0.791 0.489 0866

BSl R 0234 —0.008 0.161 1 0225 0.237 —-0.149 -0.193 0187
p-Value 0072 0.949 0218 0,084 0.068 0256 0.139 0152

Other R -0.168 0.043 0408 0.225 1 0.336 —0081 0.019 0224
p-Value 0.199 0.744 0.001 0,084 0.009 0539 0.888 0.085

Total k 0553 0.665 0655 0.237 0336 1 0.146 0.169 0229
p-Value 0 i} i) 0.068 0.0 0267 0.197 00738

Temp k 0297 0.162 —0u035 —0.149 —00E1 0.146 1 0.328 0114
p-Value 0021 0.217 0791 0.256 05359 0.267 0.011 0387

Precip k 0272 0.2495 — 009G —0.193 00 0.169 0328 1 0685
p-Value 0036 0.022 04859 0.139 0.888 0.197 0011 0

EH R 0189 0.318 0022 —-0.187 0224 0.229 0114 0.685 1
p-Value 0147 0.013 0866 0.152 0.085 0.078 0387 0

R, Pearson correlation coefficient; UTL urinary tract infection; HAP, hospital-associated pneumonia; 551 surgical site infection; BSL blood stream Infection: Temp,
temperature; Precip, precipitation: EH, relative humidity.
* Sraristically significant p values,

International Journal of Infectious Diseases 17 (2013 ) 7 57-e761



Tropical Healthcare Epidemiology:
Weather Determinants of the Etiology
of Bloodstream Infections in a
Brazilian Hospital

Carlos Magno Castelo Branco Fortaleza, MD, PhD;'
Silvia Maria Caldeira, RN, MSc¢;'

Rayana Gongalves Moreira, MS;'

Renata Tamie Akazawa, MS;'

José Eduardo Corrente, PhD;’

Lenice do Rosirio de Souza, MD, PhD;'

Antonio Ribeiro da Cunha, PhD’

Infect Control Hosp Epidemiol 2014;35(1):85-88
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TABLE 1. Comparison of Incidence Rates for Agents of Healthcare-Associated Blood-
stream Infections during Warm (October—March) and Cold (April-5eptember) Months

Incidence rate,
per 10,000 patient-days

Rate ratio

Pathogen Overall Oct-Mar Apr—Sep (95% CI) p

Gram-positive cocci 6.72 7.01 6.45 1.09 (0.96-1.30) 4
Staphylococcus aureus 2.79 2.89 2.70 1.07 (0.81-1.41) 6
CoN§ 1.22 1.29 1.16 1.11 (0.73-1.68) 6

' 12D 149

Gram-negative bacilli 13.67 15.19 12.20 1.24 (1.11-1.41) <.001
Acinetobacter baumanii 2.46 2.89 2.05 1.41 (1.05-1.90) 02
Fseudomonas aeruginosa 1.01 10U 1.45 .26 (Ue/—1.82) W
Klebsiella species 2.70 2.89 2.51 1.15 (0.87—-1.53) .3
Enterobacter species 1.79 2.20 1.40 1.57 (1.10-2.23) .01
Escherichia coli 1.93 2.03 1.84 1.11 (0.79-2.53) .6

NOTE. Pantoea species were grouped with Enterobacter species. Significant results are pre-
sented in boldface. CI, confidence interval; CoNS, coagulase-negative staphylococci.



Pathogen, weather parameter Adjusted rate ratio (95% CI) P

Gram-positive cocci

Temperature 0.99 (0.95—1.03) 63
Relative humidity 1.01 (0.99-1.02) 20
Staphylococcus aureus

Temperature 0.99 (0.92-1.07) 93

Relative humidity 0.99 (0.98-1.02) 80
CoNS

Temperature 0.95 (0.87-1.06)

Relative humidity 1.02 (0.99-1.04)
Enterococcus species
Temperature 1.01 (0.92-1.12)

Relative humidity
Gram-negative bacilli
Temperature
Relative humidity
Acinetobacter baumannii

Jlemperature S
Relative hyas 3 P10.98-1.02) 78
1.03 {0.95-1.14) A1
1.01 {0.99-1.03) 24
1.01 (0.95-1.08) |
1.01 (0.99—1.03) A3
Temperature 1.10 (1.01-1.19) 03
Relative humidity 1.00 {0.98-1.02) 0.69
Escherichia coli
Temperature 1.04 (0.96-1.12) 0.35

Relative humidity 1.00 (0.98-1.02) 0.99




Season, weather and predictors of healthcare-
associated Gram-negative bloodstream infections:
a case-only study

F.S. Rodrigues?®, F.A. Clemente de Luca?, A. Ribeiro da Cunha”
C.M.C.B. Fortaleza®*

fections in different seasons

Factors
Autumn
Micro-organisms
Escherichia coli (reference)
Enterobacter spp. 2.09 (0.73-5.89) 0.89 (0.31-2.54)
Klebsiella spp. 5.33 (2.04—13.96)" 2.17 (0.85-5.52)
Pseudomonas aeruginosa 2.22 (0.77—6.43) 0.63 (0.20—1.94)
Acinetobacter baumannii 2.69 (1.04—6.96)° 1.32 (0.53-3.30)
Other factors
1.05 (0.92—-1.19) 1.03 (0.91-1.18) 1.07 (0.94—1.22)
0.99 (0.97—1.01) 0.99 (0.97—1.01) 0.99 (0.97—1.01)
6.40 (1.12—-36.55)* 7.93 (1.34—45.63)° 4.39 (0.74-25.97)
0.95 (0.43-2.13) 1.49 (0.68—3.28) 2.81 (1.28—6.16)°
rst/second generation 0.43 (0.22—0.83)* 0.66 (0.34—1.25) 0.29 (0.13-0.62)"
0.06 (0.01-0.66)" 0.06 (0.01—0.61)* 0.13 (0.02—0.85)"

OR, odds ralin; Cl, confidence interval.
Note: winter is the reference category. Significant results are presented in bold type. 2P < 0.05; PP < 0.01.

Joumal of Hospital Infection xxx (2018) 1—8



Weather, climate control, and imipenem-resistance in
Acinetobacter baumannii: an ecological approach

Ménica da Silveira PhD*?, Lucas Porangaba da Silva MSc’, Zildene Pedrosa de Oliveira Emidio PhD? and

Carlos Magno Castelo Branco Fortaleza MD, PhD’

Overall Acinetobocter boumannii

Total clinical cultures 12.99 1.09 (1.02-1.16)

Clinical cultures (ICUs) 67.12 1.06 (0.98-1.1

0.95 (0.87-1.04)

Clinical Cultures (noncritical wards) 511 0.96 (0.80-1.04)

Blood cultures 243 0.87 (0.73-1.05)

‘ Blood cultures (ICUs) 1.03 (0.84-1.26) 0.88 (0.71-1.08)

Blood cultures (noncritical wards) 0.53 (0.33-0.86) 0.88 (0.61-1.28)
Imipenem-resistant A boumannii

1.18 (1.11-1.27) 1.00 (0.92-1.09) 0.90 (0.82-0.97)

‘ 1.16 (1.06-1.26) 1.08 (0.97-1.18) 0.90 (0.82-1.01)

1.20 (1.06-1.37) 0.90 (0.77-1.05) 0.89 (0.76-1.04)

1.38 (1.17-1.62) 0.94 (0.77-1.15) 0.86 (0.70-1.06)

‘ 1.34 (1.11-1.60) 1.07 (0.85-1.33) 0.83 (0.65-1.06)

1.43 (1.03-2.02) 0.62 (0.37-1.04) 1.01 (0.66-1.55)

Infection Control & Hospital Epidemiology (2018), 39, 1133-1147
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Impact of weather on the risk of surgical site infections in a tropical area

Carlos Magno Castelo Branco Fortaleza MD, PhD **, Marina de Oliveira Silva MS*,
Fernanda Saad Rodrigues MD, MSc?, Antonio Ribeiro da Cunha PhD"

Multivariable Poisson regression model of factors associated with risk of surgical site
infections in the study hospital

Factors Adjusted RR (95% CI) P
Meteorology
Temperature (°C) 1.013 (1.001-1.025) 03
Relative humidity (= 10%) 1.032 (1.001-1.064) 04
Rainfall (mm}) 0.998 (0.994-1.002) 25

Year of surgical procedure
2011 (reference) -
2012 0917 (0.80-1.05) 22

(
2013 1.082 (0.94-1.25) 28
2014 0.877(0.76-1.01) .07
2015 0.753 (0.65-0.88) =.001
2016 0.725 (0.62-0.84) =.001

Wound classification
Clean (reference) -
Clean contaminated 1.57

(1.03-2.39) 036
Contaminated 2.18 (1.28-3.70) 004
Dirty 2.76 (1.82-4.20) =.001
Days of admission 1.02 (1.01-1.02) =001

before surgery
Demographic data

Age (y) 1.002 (1.001-1.004) 004
Male sex 0.99 (0.92-1.08) .90

American Journal of Infection Control 000({2018) 1-3
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Grande variac¢do na
temperatura meédia e

amplitude térmica no
Centro Cirurgico
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Especialidade(11)
Especialidade(12)
Especialidade(13)
Especialidade(14)
Especialidade(15)
Constant

-19,447
-1,381
-1,272

-,001
-,449
-3,322

3747181
,230
,285
522
247
743

,000
35,981
19,959

,000

3,303
20,014

—_— . e s e

996
,000
,000
,998
,069
,000

,000
251
280
999
638
036

,000
160
160
,359
,393

,395
490
2,781
1,036




v Da observagdo atenta da realidade.
v De angiistias experimentadas wa pratica.
v De preocupagses com politicas piblicas.

v De perguutas suscitadas por outros estudos.

Como nascem as

Questdes de Pesquisa?
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Ensaios Clinicos em Controle de Infec¢do
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v Permitem comparar grupos
sewm ViEs de selegao.

v Ewm tese, gera oripos
semelhantes quanto a
aspectos conhecidos e
desconhecidos due podem
Interferir nos resultados.

Boa validade
inferna

v Os critérios de inclusdo
aeram grupos distautes da
vida real.

v WMuitas vezes, os achados
nao sdo corroborados pela
pratica .

Problemas com
validade externa



Dificuldades operacionais

v Questses éticas

Podemos fazer um ensaio clivico
rovndomizade sobre higiene dos wmaos?

v Dificuldades de recrutamento

Como compor grupos € propor
tervensdes diferenciadas?

v “Contaminagdo entre grupos”

A ntervengdo realizada em um arupo
afeta indiretamente o ontro.



1 = > 1 31

? @ >

> 1 3 , !

= 4410 $4 A $ B B43 BB & $5 0
4 =4 0> 7 C = 440 % 4 >D

3A

mmm) FSGH &##H AS

$%&Y0'

! mm) &GS H&H#HH#AS

> B!l 7 #& 1CD'9&&:,&D SE7







Ndo é sé o tipo de estudo---

v’ Adeduacdo metodolégica.
v' Niwmero de sujeitos.
v Redugdo de vieses.

v Andlise estatistica.
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Incerteza em medicina clinica
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Evsaios clivicos bewm delineados podem
contribuir para o controle de ivfecgdo,
porém evidéncia robusta tem emergido de
grandes  estudos  observacionais, como
coorte e caso-controle.
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