
IATROGENIC GASTRIC  

ACID SUPPRESSION  

AND THE RISK OF 

NOSOCOMIAL CLOSTRIDIUM  

DIFFICILE INFECTION  

L’ 
incidenza e la gravità delle infezioni da Clostridium 
difficile è in continuo aumento e poiché l’acidità 
gastrica rappresenta una barriera di difesa per 

proteggere l’integrità della microflora intestinale, la sua 
modificazione da parte dei farmaci acido-soppressori, è stata 
indicata come un fattore responsabile delle infezioni da 
Clostridium difficile. 
Nell’articolo presentato in questo numero di READforMED, 
viene presentato e discusso uno studio epidemiologico in cui è 
stata analizzata la relazione tra l’utilizzo di gastroprotettori 
che hanno come effetto la soppressione dell’acidità gastrica e 
il rischio di sviluppare infezioni da Clostridium difficile.  
Dallo studio è emerso che il suddetto rischio va dallo 0,3% nei 
pazienti che non ricevono terapia acido-soppressiva, allo 0,6% 
in quelli trattati con antagonisti dei recettori H-2 istaminici 
(anti H-2) allo 0.9% dei pazienti trattati con inibitori della 
pompa protonica (IPP). 
Dall’analisi dei risultati si evidenzia che vi sarebbe anche un 
effetto dose-dipendente. 
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GASTROPROTEZIONE E  
RISCHIO DI INFEZIONI DA CLOSTRIDIUM DIFFICILE 

Sebbene i risultati di questo studio debbano essere presi con una 
certa cautela, data la sua natura “osservazionale”, è fuori dubbio 
che debba essere scoraggiato l’abuso e l’uso irrazionale dei 
farmaci acido-soppressori e in particolare degli IPP.  
Nella scelta di prescrivere un farmaco va sempre tenuto in 
considerazione il rapporto di beneficio/rischio per il paziente.  
 

Obiettivi  
Il problema del rischio di infezioni da Clostridium difficile 
associato all’uso di farmaci acido-soppressori, quali farmaci anti 
H-2 e IPP rappresenta un nuovo aspetto delle sicurezza d’uso di 
questi farmaci e ripropone il tema di una corretta valutazione del 
profilo di beneficio/rischio anche per farmaci di largo consumo e 
da tempo in commercio.  
Dalla lettura dell’abstract proposto e degli eventuali 
approfondimenti, il medico potrà apprendere utili informazioni 
per una corretta valutazione del problema delle infezioni da 
Clostridium difficile e per un utilizzo appropriato di farmaci 
acido-soppressori. 
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AGGETTIVO 
L’aggettivo in inglese resta invariato. Non si accorda per nume-
ro al sostantivo. Viene sempre messo prima del sostantivo 
 
 Adeguate treatment  adeguate treatments 
 Trattamento adeguato trattamenti adeguati 

 Adverse event adverse events 
 Evento avverso  eventi avversi 
 
 
 

PREPOSIZIONI 
 
TO 
In alcuni casi traduce l’italiano A  
 
Symptoms related to the upper gastrointestinal tract 
Sintomi correlati al tratto gastrointestinale superiore 

 
To the patient  
al paziente 

 
In alcuni casi è usato con la preposizione FROM e traduce 
l’espressione DA (from) …. A (to) 
 
The risk increased from 0,3% to 0,6%  
il rischio è aumentato dallo 0,3% allo 0,6% 

 
Può introdurre anche un moto a luogo 
 
To go to hospital   
andare in ospedale (essere ricoverato) 

 
 
BEFORE 
Traduce l’italiano PRIMA 
 
Patients should stop antibiotics four weeks before  
performing other tests 
I pazienti dovrebbero sospendere gli antibiotici quattro settimane prima di 

eseguire ulteriori test 

 
Può anche significare DI FRONTE A 
 
The matter is before the committee 
La faccenda è all’esame della commissione 

 
AFTER 
Traduce l’italiano DOPO 
 
Symptoms relapsed after treatment with proton pump 
inhibitors 
I sintomi si sono ripresentati dopo il trattamento con gli inibitori della pompa 

protonica  
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UNO SGUARDO ALLA LINGUA INGLESE 

IL SOSTANTIVO 
A differenza dell’italiano, il sostantivo inglese non varia in 
base al genere, ma solo in base al numero. Non esistono, 
quindi, il maschile e il femminile del sostantivo bensì solo 
il singolare e il plurale. 
Per formare il plurale in inglese è sufficiente aggiungere 
una S al sostantivo singolare: 
 
 cause  causes 
 causa  cause 

 symptom  symptoms 
 sintomo   sintomi 

 patient  patients 
 paziente  pazienti 
 
Si aggiunge ES qualora il sostantivo singolare finisca in SS
- CH-SH-X 
 
 Approach approaches  
 Approccio  approcci 

 Mass  masses 
 Massa  masse 

 Abscess abscesses 
 Ascesso  ascessi 
    
I sostantivi che terminano in Y formano il plurale con la S 
se prima della Y c’è una vocale: 
 
 day  days 
 giorno  giorni 
 
formano invece il plurale togliendo la Y e mettendo IES se 
prima della Y c’è una consonante 
 
 history  histories 
 l’anamnesi le anamnesi 

 strategy strategies 
 strategia  strategie 
 
I sostantivi che terminano in F o FE perdono la F e la FE e 
aggiungono VES 
 
 Life lives 
 Vita vite 
 
Esistono poi sostantivi che hanno un plurale irregolare 
 
 Man  men  
 Uomo  uomini 

 Woman women 
 Donna  donne 

 Child  children 
 Bambino bambini 

 Person  people 
 Persona  persone 

readformed 

ANNO 1, NUMERO 0, GENNAIO 2011 

R
E

A
D

 F
O

R
 M

E
D

 L
IN

G
U

IS
T

IC
O

 



 

- 

Anno 1 - [ 3 ] - Gennaio 2011 

www.readformed.it 

SUMMARY POINTS 

BACKGROUND: The incidence and severity of Clostridium difficile infections are increasing.  Acid-suppressive 

 therapy has been suggested as a risk factor for C difficile,  but this remains controversial  
 
METHODS:  We conducted a pharmacoepidemiologic cohort study, performing a secondary analysis of data  col

 lected prospectively on 101 796 discharges from  a tertiary care medical center during a  

 5-year period. The primary exposure of  interest was acid suppression therapy, classified by the 

 most intense acid suppression therapy received (no acid suppression, histamine(2)-receptor  

 antagonist [H(2)RA] therapy, daily proton pump inhibitor [PPI], and PPI more  frequently than daily).  
 
RESULTS:  As the level of acid suppression increased, the risk of nosocomial C difficile  infection increased, 

from 0.3% (95% confidence interval [CI], 0.21% -0.31%)  in patients not receiving acid 

suppressive therapy to 0.6% (95% CI, 0.49% - 0.79%) in those receiving H(2)RA therapy, to 

0.9% (95% CI, 0.80% -0.98%)  in those receiving daily PPI treatment, and to 1.4% (1.15% -

1.71%) in those  receiving more frequent PPI therapy. After adjustment for comorbid 

conditions, age, antibiotics, and propensity score-based likelihood of receipt of  acid-suppression 

therapy, the association persisted, increasing from an odds  ratio of 1 (no acid suppression 

[reference]) to 1.53 (95% CI, 1.12 -2.10) (H(2)RA), to 1.74 (95% CI, 1.39 -2.18) (daily PPI), and 

to 2.36 (95% CI, 1.79 -3.11) (more frequent PPI). Similar estimates were found with a matched  

 cohort analysis and with nested case-control techniques.  
 
CONCLUSIONS:  Increasing levels of pharmacologic acid suppression are associated with increased risks of 

 nosocomial C difficile infection. This evidence of a dose-response effect provides further support 

 for the potentially causal nature  of iatrogenic acid suppression in the development of 

 nosocomial C difficile infection.  

Reference: 

Linsky A, Gupta K, Lawler EV, Fonda JR, Hermos JA. Iatrogenic gastric acid suppression and the risk of 

nosocomial Clostridium difficile infection. Arch Intern Med.  2010; 170(9):784-90. 

 

http://www.medscape.com/viewarticle/726777  

Collegarsi all’indirizzo web sopra indicato, permette di avere accesso “libero” (è solo richiesta una 

registrazione al sito) ad un approfondimento dell’argomento trattato in questa newsletter e di avere 

ulteriori elementi di aggiornamento e formazione.  

readformed 

ANNO 1, NUMERO 0, GENNAIO 2011 

ISTRUZIONI PER LõUSO DEL òMOTOREó DI READFORMED 

Nel prossimo riquadro troverete un óSummary Pointô tratto da un articolo medico/scientifico, sul quale potrete 
esercitarvi utilizzando il ómotoreô ReadForMed. Col vostro mouse potrete selezionare parti di testo, copiarle (es. 

utilizzando i tasti: CTRL + C) e incollarle (es. utilizzando i tasti: CTRL + V) nello spazio riservato alle esercitazioni, 
denominato ñTOCCA A TEò che troverete sul sito stesso (http://readformed.oke.it/home.php?azione=hpersonale ). 

Per facilitarvi questa operazione, in basso a destra del riquadro, troverete una specifica icona che vi connetterà 
immediatamente al link sopracitato.        Suggeriamo di esercitarsi utilizzando paragrafi di testo non troppo grandi 

(max. 250 parole) per non appesantire il lavoro di apprendimento, della terminologia in lingua Inglese.  
Bench® il questionario di aggiornamento faccia riferimento solo allôapprendimento dellôarticolo proposto dal 

Summary Point, ¯ fortemente auspicabile che lôesercitazione venga estesa anche ai successivi Relevant Articles.  

http://www.medscape.com/viewarticle/726777
http://readformed.oke.it/home.php?azione=hpersonale
http://readformed.oke.it/home.php?azione=hpersonale
http://audio.oke.it/player.php?cart=american_english&prog=0
http://audio.oke.it/player.php?cart=british_english&prog=0
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 Summary 
The proton pump inhibitors (PPIs) as a class are remarkably safe and effective for persons with peptic ulcer dis-

orders. Serious adverse events are extremely rare for PPIs, with case reports of interstitial nephritis with ome-

prazole, hepatitis with omeprazole and lansoprazole, and disputed visual disturbances with pantoprazole and 

omeprazole. PPI use is associated with the development of fundic gland polyps (FGP); stopping PPIs is associ-

ated with regression of FGP. In the absence of Helicobacter pylori infection, the long-term use of PPIs has not 

been convincingly proven to cause or be associated with the progression of pre-existing chronic gastritis or gas-

tric atrophy or intestinal metaplasia. Mild/modest hypergastrinemia is a physiological response to the reduction in 

gastric acid secretion due to any cause. The long-term use of PPIs has not been convincingly proven to cause 

enterochromaffin-like cell hyperplasia or carcinoid tumors. PPIs increase the risk of community acquired pneu-

monia, but not of hospital acquired (nosocomial) pneumonia. There is no data to support particular care in pre-

scribing PPI therapy due to concerns about risk of hip fracture with the long -term use of PPIs. Long-term use of 

PPIs does not lead to vitamin B12 deficiencies, except possibly in the elderly, or in persons with Zollinger-Ellison 

Syndrome who are on high doses of PPI for prolonged periods of time. There is no convincingly proven data that 

PPIs increase the risk of Clostridium difficile-associated diarrhea in persons in the community. The discontinua-

tion of PPIs may result in rebound symptoms requiring further and even continuous PPI use for suppression of 

symptoms. As with all medications, the key is to use PPIs only when clearly indicated, and to reassess continued 

use so that long-term therapy is used judiciously. Thus, in summary, the PPIs are a safe class of medications to 

use long-term in persons in whom there is a clear need for the maintenance of extensive acid inhibition.  

 
Abstract 
Proton PURPOSE OF REVIEW: Clostridium difficile infection (CDI), long-associated with morbidity and mortality in 

healthcare settings, has evolved in recent years with unprecedented clinical manifestations. Today, CDI is char-

acterized by unusually toxigenic and resistant subtypes, expanded epidemiology, and a growing list of risk fac-

tors. In this article, we discuss current trends and research for CDI in critical care settings, and new controver-

sies that influence clinical practice. 

RECENT FINDINGS: CDI is the focus of intense and comprehensive research. For the critical care practitioner, 

relevant knowledge includes diagnosis of CDI, defining the severity of disease, the role of proton pump inhibi-

tors, and treatment options for refractory or relapsing disease.  

SUMMARY: Annually, CDI adds billions of dollars to US healthcare costs compared with just a few years ago, and 

reflects a new and profound pattern of morbidity and mortality. As this disease changes, our knowledge 

and practice patterns must adjust to meet the current challenge of CDI.  

Janka J, O'Grady NP. Clostridium difficile infection: current perspectives. Curr Opin Crit Care. 
2009 Apr;15(2):149 -53. Review.  

RELEVANT ARTICLES 
 

Di seguito sono riportati alcuni abstracts estratti da PubMed relativi ad articoli di review 
sull’argomento. Collegandosi al sito di PubMed (http://www.ncbi.nlm.nih.gov/pubmed/) è inoltre 

possibile eseguire una ricerca bibliografica per recuperare altro materiale sull’argomento. 

Thomson AB, Sauve MD, Kassam N, Kamitakahara H. Safety of the long-term use of proton pump 
inhibitors. World J Gastroenterol. 2010 May 21;16(19):2323-30. Review.  
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Coté GA, Howden CW. Potential adverse effects of proton pump inhibitors. Curr Gastroenterol 
Rep. 2008 Jun;10(3):208-14. Review. 

 
Summary 
Proton pump inhibitors (PPIs) have revolutionized the management of gastroesophageal reflux disease and pep-

tic ulcer disease over the past two decades. Among the most commonly prescribed agents worldwide, PPIs' 

overall safety profile is unquestionable. However, emerging evidence indicates that PPI therapy, particularly with 

long-term and/or high -dose administration, is associated with several potential adverse effects, including enteric 

infections (eg, Clostridium difficile), community -acquired pneumonia, and hip fracture, all of which have received 

much attention recently. We review the current data on these and other potential consequences of PPI therapy. 

More judicious use of PPIs (eg, administering them in no more than the minimum effective dose to older adult 

patients) may help to further limit the impact of some of these possible adverse effects.  

 
Summary 
Many developed countries have seen an increase in cases of Clostridium difficile-associated diarrhoea (CDAD) in 

recent years. This has occurred despite heightened awareness of the risks of broad-spectrum antibiotics, overall 

reduction in antibiotic use and increased focus on hospital hygiene. Some of the increase is due to the introduc-

tion of new hypervirulent strains, but it predates the description of these. The epidemic coincides with increased 

use of proton pump inhibitors (PPIs), much of which is inappropriate according to UK and other national guide-

lines. Gastric acid is a key host defence against other gastrointestinal infections and epidemiological and animal 

studies have demonstrated a positive association between incident CDAD and PPI use. An association with recur-

rence of CDAD after initially successful treatment has also been found. Vegetative C. difficile cells are rapidly 

killed at normal gastric pH, but survive at the pH found in patients taking PPI. It has recently been shown that 

vegetative organisms survive long enough on moist surfaces for transmission between patients to occur. We 

conclude that restricting PPI use to patients with an appropriate indication would reduce unnecessary expendi-

ture on these agents, and might be an additional means of controlling the current epidemic of CDAD.  

Cunningham R, Dial S. Is over-use of proton pump inhibitors fuelling the current epidemic of 
Clostridium difficile-associated diarrhoea? J Hosp Infect. 2008 Sep;70(1):1-6. Epub 2008 Jul 3. 
Review.  

ADDITIONAL EDUCATIONAL RESOURCES  

Â http://www.cdiff -support.co.uk/  

Â http://www.cdc.gov/ncidod/dhqp/id_Cdiff.html  

Â http://www.ecdc.europa.eu/en/healthtopics/Pages/
Clostridium_Difficile_Infection.aspx  

Â http://www.medscape.com/resource/clostridium-difficile  

Â http://asr.regione.emilia-romagna.it/wcm/asr/
aree_di_programma/fit/fit_rishioinfettivo/pubblicazioni/
clos_2009.htm  

 

http://www.cdiff-support.co.uk/
http://www.cdc.gov/ncidod/dhqp/id_Cdiff.html
http://www.ecdc.europa.eu/en/healthtopics/Pages/Clostridium_Difficile_Infection.aspx
http://www.ecdc.europa.eu/en/healthtopics/Pages/Clostridium_Difficile_Infection.aspx
http://www.medscape.com/resource/clostridium-difficile
http://asr.regione.emilia-romagna.it/wcm/asr/aree_di_programma/fit/fit_rishioinfettivo/pubblicazioni/clos_2009.htm
http://asr.regione.emilia-romagna.it/wcm/asr/aree_di_programma/fit/fit_rishioinfettivo/pubblicazioni/clos_2009.htm
http://asr.regione.emilia-romagna.it/wcm/asr/aree_di_programma/fit/fit_rishioinfettivo/pubblicazioni/clos_2009.htm
http://readformed.oke.it/home.php?azione=hpersonale
http://readformed.oke.it/home.php?azione=hpersonale


QUES T ION ARIO D I  AGGI ORNAM E NTO  

Completare il questionario on-line nella sezione ñPercorso didatticoñ  del sito Internet www.readformed.it 

1. This is:  
Ç a. a randomised controlled clinical trial. 
Ç b. a case report. 
Ç c. a cross-sectional study. 
Ç d. a cohort study. 
 
2. Clostridium difficile is:  
Ç a. is a species of Gram-negative bacteria of the genus  Listeria 

that causes diarrhea and other intestinal disease  w h e n 
competing bacteria are wiped out by antibiotics. 

Ç b. is a species of Gram-positive bacteria of the genus 
 Clostridium that causes diarrhea and other intestinal  d i sease 
when competing bacteria are wiped out by  antibiotics 

Ç c. is a species of Gram-positive virus of the genus 
 Clostridium that causes diarrhea and other intestinal  d i sease 
when competing bacteria are wiped out by  antibiotics. 

Ç d. is a species of Gram-negative bacteria of the genus 
 Clostridium that causes diarrhea and other intestinal  d i sease 
when competing bacteria are wiped out by  antibiotics. 

 
3. What of these drugs could cause acid-suppression?  
Ç a. Non steroidal anti-inflammatory drugs. 
Ç b. Antibiotics. 
Ç c. Proton pump inhibitors. 
Ç d. ACE-inhibitors. 
 
4. Gastric acid  barrier is:  
Ç a. one of the defense mechanism for protecting the  integrity 

of normal bladder microflora. 
Ç b. one of the defense mechanism for protecting the  integrity 

of normal oropharingeal microflora. 
Ç c. one of the defense mechanism for protecting the  integrity 

of normal gut microflora. 
Ç d. one of the aggressive mechanism for infecting the 

 integrity of normal gut microflora. 
 
5. Pharmacologic acid suppression:  
Ç a.  is associated with increased risk of fever. 
Ç b. is associated with increased risk of Clostridium difficile 

infection. 
Ç c.  is associated with increased risk of Clostridium perfrigens 

infection. 
Ç d.  is associated with increased risk of Clostridium botilinum 

infection. 
 
6. Adjusted odds ratio for Clostridium difficile infection in 

patient receiving daily PPI was:  
Ç a.  2.36 (95% CI, 1.79-3.11) 
Ç b. 1.74 (95% CI, 1.39-2.18) 
Ç c.  0.90 (95% CI, 0.80%-0.98%) 
Ç d.  1.53 (95% CI, 1.12-2.10) 

1. Scegli la forma plurale corretta di THERAPY . 
Ç a. therapys 
Ç b. therapis  
Ç c. therapies 
Ç d. resta invariato 
 
2. Inserisci la preposizione corretta 
After adjustment for comorbid conditions, the association 
increased from a ratio of 1 éé 1,53 
Ç a. to 
Ç b. after 
Ç c. before 
Ç d. nessuna preposizione  
 
3. Qual ¯ la forma corretta? 
Ç a. a cohort study pharmacoepidemiologic  
Ç b. a study cohort and pharmacoepidemiologic 
Ç c. a pharmacoepidemiologic cohort study 
Ç d. a pharmacoepidemiologic study cohort 
 
 4. Inserisci  la preposizione corretta 
éé receiving placebo for 4 weeks, patients received the 
opposite treatment 
Ç a. before 
Ç b. after 
Ç c. to 
Ç d. nessuna preposizione 
 
5. Scegli la forma plurale corretta di DISEASE 
Ç a. diseas 
Ç b. diseaseses 
Ç c. diseases 
Ç d. resta invariato 
 
6. Patients should be screened for latent TB ééé the 
initiation of therapy 
Ç a. before 
Ç b. after 
Ç c. to 
Ç d. nessuna preposizione 
 
7. Qual ¯ la forma corretta? 
Ç a. There is also risk potential increased for new onset  
Ç b. There is also potential increased risk for onset new 
Ç c. There is also potential increased risk for new onset 
Ç d.  There is also risk potential increased for new onset 
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