763
764
765
766
767
768
769

770

771
772

773
774
775

776

777
778
779

780
781
782

783
784
785

786
787

788
789
790
791
792
793

challenge studies with uncomplicated fully susceptible S. Typhi suggests ciprofloxacin is a more
effective drug with significantly shorter time to resolution of symptoms, fever clearance, treatment
response and length of bacteraemia (103). This is supported by early FQ RCTs which suggest rapid
fever clearance and high rates of clinical and microbiological response with FQ including

ciprofloxacin in the absence of drug resistance.

4.3 What is the role of ciprofloxacin in the treatment of EF?

o We recommend against the empiric use of ciprofloxacin for treatment of suspected or

confirmed EF before isolate susceptibilities are known (1A)

o We recommend that, if an isolate is known to be ciprofloxacin susceptible, a seven-day
course of oral ciprofloxacin can be used following initial IV ceftriaxone or failure of oral

azithromycin (1A)

4.4 Which antimicrobial(s) should be used to treat suspected EF in people returning from areas

where XDR EF is endemic?

At the time of writing, the only XDR EF endemic area is Pakistan(28). Please consult

https://www.gov.uk/government/collections/typhoid-and-paratyphoid-guidance-data-and-analysis

when prescribing to ensure no other regions have been added to this list.

e We suggest treating patients returning from areas endemic for XDR EF with oral

azithromycin (1C)

e In patients who have symptoms or signs of complicated infection or who require IV

therapy, we suggest combining oral azithromycin with IV meropenem (1C)

There is no high-quality data to evidence the treatment of XDR S. Typhi. The most common approach
in the literature is to treat with meropenem or azithromycin or a combination of these two
antimicrobials. This is supported by the Medical Microbiology and Infectious Diseases Society of
Pakistan(125) and has also been adopted by UKHSA and the US Centers for Diseases Control and

Prevention.
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There are no RCTs which evaluate the use of meropenem in either drug susceptible or resistant EF.
As previously discussed there is good data to support the use of azithromycin in uncomplicated EF

(99).

A retrospective case review of 81 patients with blood culture confirmed XDR S. Typhi from Pakistan
compared 22 patients treated with oral azithromycin to 20 patients treated with IV meropenem and
39 patients treated with combination therapy. Fever clearance time (FCT) was around 7 days in each
group with one treatment failure in the azithromycin arm and three in the combination therapy arm.
Mean durations of treatment were short; 6.6d (+/-2.7) for azithromycin, 8.1d (+/- 2.5) for
meropenem and 7.5/8.5 days (+/-3.8 — 4.3) for azithromycin — meropenem combination therapy.
There were no reported relapses (133). Other published case series do not include enough follow up

data to ascertain treatment outcomes (134, 135).

There are several case reports which document the treatment of imported XDR S. Typhi from
Pakistan to non-endemic regions. Two case reports describe patients successfully treated with
meropenem alone (136, 137) whilst seven case reports describe patients who had a second agent
added to meropenem due to prolonged FCT or persistent bacteraemia (29, 138-143). This was most
commonly azithromycin, but one patient received additional fosfomycin (143). Ertapenem was
successful in one patient(144). All patients received at least 10 days of one or more antimicrobials to

which the isolate was susceptible.

4.5 What antimicrobial(s) should be used to treat confirmed XDR or ESBL EF, once drug

susceptibilities are known?

e  We suggest a minimum of seven days oral azithromycin is used to treat patients with

confirmed XDR or ESBL EF susceptible to azithromycin (1C)

e Inisolates resistant to azithromycin, we suggest treating with meropenem or another

agent to which the isolate is susceptible and discussion with the reference laboratory (AR)

There are no high-quality data to guide optimisation of XDR or ESBL EF treatment once

susceptibilities are known. A seven-day course of oral azithromycin is effective at treating
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uncomplicated azithromycin susceptible EF and thus is likely to be effective for azithromycin
susceptible XDR infection (99). Meropenem has not been subjected to RCTs for the treatment of EF
and so length of treatment is unknown. Extrapolating from ceftriaxone, also a beta-lactam, we
suggest treating for at least 10 days to reduce the risk of relapse. We suggest continuing therapy

until a minimum of 48 hours after the patient has defervesced and shown clinical improvement.

4.6 When should dual antimicrobial therapy be used in EF?

e We suggest dual antimicrobial therapy should be considered in the following situations

a. For added empirical treatment of other pathogens such as rickettsia or suspected

bacterial sepsis (2c)

b. For broader antimicrobial cover, including anaerobic organisms, in cases of EF

intestinal perforation (1A)

c. In patients with suspected or confirmed XDR EF who have symptoms or signs of
complicated infection or require IV therapy, we suggest combining azithromycin

with meropenem (1C)

Whilst there may be theoretical benefits to combination antimicrobial therapy in improving clinical
and microbiological outcome and reducing resistance pressure, this needs further evaluation by RCT.
A small open label study compared monotherapy (ceftriaxone or azithromycin) with dual therapy
(ceftriaxone/azithromycin or azithromycin/cefixime) in blood culture confirmed EF in Nepal. In this
study, FCT were significantly shorter in the combination arm and fewer patients were bacteraemic at
day three of treatment (145). Conversely, an RCT comparing azithromycin, ofloxacin and
azithromycin-ofloxacin combination therapy found no difference between the three armsin a

population with high level nalidixic acid resistance(97).

In XDR S. Typhi, an observational study comparing azithromycin, meropenem and azithromycin-
meropenem combination therapy failed to identify a difference between the three treatment arms
(146). Although meropenem has now been widely used in XDR EF, it has not been assessed by RCT.
Some case reports of imported infection document failure to improve on meropenem until a second

agent is added but it is unclear whether subsequent improvement could be attributed to the
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additional therapy (29, 135, 138-141, 143). For this reason, we suggest combination therapy in
individuals with complicated infection or requiring IV antimicrobials for suspected or confirmed XDR

EF.

In individuals with suspected EF it may be appropriate to use additional antimicrobial therapy to
treat other differential pathogens such as rickettsia. These should be rationalized once a diagnosis is

confirmed.

4.7 Can suspected or confirmed EF be managed as an outpatient in England?

e We recommend that adults and children with suspected or confirmed uncomplicated EF
with mild symptoms who are tolerating oral medication without vomiting may be
considered for outpatient management. Clinical judgement should be used to risk assess

individual patients (1C)

Between 2017 and 2019, 15% of culture confirmed EF cases diagnosed in England were managed
without hospital admission (see 1.4). A recent case series from the Hospital for Tropical Diseases,
London, reports that 52% (48) patients with symptomatic culture confirmed EF presenting between
2009 and 2020 were managed entirely as outpatients (unpublished data). There were no relapses or
complications in these patients. This figure is higher still in endemic countries where more than 70%
patients may be managed out of hospital (147).

Outpatient management with oral therapy can be safe and cost effective but patients should be
individually risk assessed and clinical judgement used when considering this. Patients should have
uncomplicated disease with only mild symptoms and be able to tolerate oral therapy without
vomiting. Other factors to consider include likely compliance with therapy, ability to selfcare,
framework for regular review and agreement to return to hospital if symptoms worsen or
complications develop. Of note, a lower threshold for admission should be considered in children
and in the second or third week of illness as there is increased risk of complications at this time (see

2.6)(57).

4.8 What is the role of Outpatient Parenteral Antibiotic Therapy (OPAT) in the management of EF

in England?



893

894

895

896

897

898

899
900
901
902
903
904
905
906

907
908

909
910

911

912
913

914
915

916
917
918
919
920
921
922

e OPAT is rarely required in the management of patients with EF (AR)

e We suggest that OPAT may be considered in exceptional circumstances in
a. patients who are allergic or intolerant of recommended oral antimicrobials
b. patients who are unable to tolerate or absorb oral medications (AR)

c. patients whose isolate is resistant to oral alternatives (AR)

Patients with features of severe EF should be managed in hospital. OPAT has been used to complete
a 14 day course of IV ceftriaxone in patients with EF who are fit for discharge from hospital (148).
Whilst it is safe and efficacious, a seven-day course of oral azithromycin on discharge is equally

efficacious and may reduce the risk of relapse and line related complications.

4.9 When should clinicians suspect treatment failure?

e We recommend that treatment failure is considered in

a. patients with persistent fever AND other symptoms after seven days of effective

antimicrobial therapy (1B)
b. Patients with persistent bacteremia at 7 days (1B)

c. Patients who develop complications or clinically deteriorate after five days of

treatment with an antimicrobial to which the isolate is sensitive (1B)

e We recommend against routinely repeating blood cultures before 7 days of effective

therapy, unless the patient is clinically deteriorating (AR)

It is common for patients with EF to remain febrile for five days or more. Median reported FCT
(measured from starting treatment until temperature remains <37.5 c for 48 hours) vary from 79 to
196 hours but typically patients clinically improve before their fever settles (10, 27). If the patient is
feeling better and symptoms are improving, even if they have low grade temperatures (<38C)

continuing at seven days, this is within the normal range of treatment response.
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Bacteremia clearance is usually rapid with ceftriaxone and FQ, both of which achieve high
extracellular concentrations (103, 116). By comparison, up to 38% of patients treated with
azithromycin remain bacteraemic at 72 hours, despite similar cure rates to ceftriaxone and a
significantly lower risk of recurrence (116). For this reason, we recommend against routinely
repeating blood cultures before seven days of appropriate treatment, unless the patient has
clinically deteriorated. Persistent bacteremia at 7 days may suggest treatment failure and should

prompt investigation for deep seated infection.

4.10 Should high dose dexamethasone be used as adjunctive therapy in complicated disease?

e The role of steroids in EF is unsubstantiated and we do not recommend their use in
complicated disease (AR)

The single RCT addressing the use of dexamethasone in severe EF was conducted in 1984 by
Hoffman et al in Indonesia, a highly endemic setting, in patients treated with chloramphenicol (149).
Patients with suspected EF and shock or abnormal consciousness were randomised to high dose
dexamethasone (3mg/kg then 1mg/kg 6 hourly for 48 hours) or placebo. In 263 patients with EF
subsequently confirmed by blood culture, 42 met the criteria for severe EF and were included in the
study. Of these, 37 had abnormal consciousness and 11 had shock or borderline shock. Four were
subsequently excluded (three because they died within 6 hours of study entry and one as they were
only culture positive on a rectal swab). The case fatality rates were two (10%) of 20 patients in the

dexamethasone arm versus 10 (56%) of 18 patients in the placebo arm(149).

Whilst this study is often cited to justify the use of dexamethasone in complicated EF, it has a
number of limitations including its size, the small number of patients with septic shock and the high
complication rate, particularly nosocomial bacteremia. A very high dexamethasone dose was used
based on regimens used in sepsis studies at the time which have not stood up to further scrutiny.
This dose is far higher than is currently recommended in bacterial or tuberculous meningitis or in
septic shock resistant to fluid resuscitation. The study has not been replicated under randomised
conditions although a small observational study in children at the same hospital (and including data
from some patients included in the RCT) also found a mortality benefit in those receiving high dose

dexamethasone (150).

Following this, a non-randomised study using the same inclusion criteria as Hoffman et al, compared

100mg and 400mg of hydrocortisone (equivalent to 4 or 15mg dexamethasone) four times daily for
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three days with a historical control who did not receive steroids. There was no difference in

mortality between the three groups (151).

Whilst further studies would be useful in this area, the current data does not support the use of high

dose dexamethasone in patients with complicated EF.

4.11 How should the complications of EF be managed?

e All patients with complicated EF should be managed in conjunction with a specialist

infectious disease centre (AR)

e Patients should receive appropriate antimicrobial therapy but may require further

management specific to individual complications
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5. CHRONIC CARRIAGE

5.1 What is the definition of EF chronic carriage?

e A temporary or convalescent carrier is defined as a person who is excreting S. Typhi or
Paratyphi A, B or C after two or more courses of antimicrobial therapy but has been

excreting for less than 12 months (KP)

® A chronic carrier is defined as a person who is excreting S. Typhi or Paratyphi A, B or C

after 12 months (KP)

Following acute EF and clinical resolution of symptoms a small proportion of patients continue to
excrete S. Typhi or S. Paratyphi A, B or C in their stool (and rarely urine). These patients are
asymptomatic but pose a risk of onward transmission to others. This state is known as ‘carriage’ and

is distinct from symptomatic relapse or reinfection.

Stages of carriage are usually classified into convalescent (temporary) carriage and chronic (long-
term) carriage. Different studies have used different definitions of these periods(152-154). Most
studies use excretion for at least 12 months after acute illness to define chronic carriage(100).
UKHSA operational guidance defines a convalescent carrier as ‘a person who is still excreting after

two or more courses of antimicrobial therapy but has been excreting for less than 12 months’(1).

5.2 What is the incidence of carriage?

e The rate of chronic carriage is approximately 1-5% following acute EF (KP)

e Chronic carriage is more common in those with underlying gallstones (KP)

e A minority of people with chronic carriage do not have a prior history of acute EF (KP)

Several studies globally have investigated the rates of convalescent and chronic carriage following

infection with S. Typhi or Paratyphi A, B or C. The rate of convalescent carriage is up to 10% (152)

with chronic carriage occurring in 1-5% of patients following the acute illness (155, 156). Chronic

carriage is more common in females, the elderly and those with gallstones (157, 158). The
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gallbladder is considered the primary site of pathogen persistence (155, 159).

Prevalence studies and clinical review following incidental laboratory isolates have demonstrated
that not all patients with chronic carriage have a history of symptomatic EF infection (63, 160).
These patients should be managed in collaboration with local public health or health protection

teams.

5.3 What are the consequences of chronic carriage?

e Chronic carriage poses a risk of secondary transmission of EF to others (KP)

e Chronic carriage is associated with an increased risk of gallbladder malignancy (KP)

S. Typhi and S. Paratyphi A, B and C are human-restricted pathogens and therefore carriage plays an

important role in maintaining the reservoir of infection in humans. Secondary transmission cases

represent 1-4% of all EF cases diagnosed in England every year, despite public health screening of

high-risk cases and contacts(160). These cases are presumed to have acquired EF in England either

directly from an index case or carrier or via infected food(161).

Secondly, there is evidence that EF chronic carriage is an independent risk factor for gallbladder

cancer, which in itself is commoner in those with gallstones(162, 163). A recent meta-analysis

reported an overall odds ratio of gallbladder cancer in S. Typhi carriers of 4.28 (164).

5.4 Who should be investigated for chronic carriage in England following treatment of acute EF?

e Patients that fall into high-risk groups for transmission of gastrointestinal pathogens

should be investigated for carriage by UKHSA (1C)

e Patients that do not fall into the high-risk groups for transmission do not require further

investigation for chronic carriage (2C)

UKHSA has clear guidance on which patients following treatment for EF require ongoing

investigation of carriage from a public health perspective (1). To limit secondary transmission public
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health guidance focuses on only screening those in high-risk categories and cases falling into any of

these groups will be followed up by UKHSA (table 4).

In those that do not fall into the high-risk groups for transmission there are two potential benefits of
identifying chronic carriers; to reduce risk of local transmission to household contacts and to reduce

the individual’s risk of gallbladder cancer.

Analysis by UKHSA has shown that screening all patients for carriage following acute EF has minimal
impact on reducing secondary transmission in non-high-risk groups (160). Therefore, routine
screening for chronic carriage to reduce secondary or household transmission in non-high-risk

groups is not recommended.

Gallbladder cancer is a rare malignancy in the UK with an incidence of 1.6 per 100,000 of population
and a lifetime risk of < 0.2%. It is strongly associated with older age with a peak incidence in those
aged 75-80 years old (165). Therefore, even those with confirmed chronic carriage have a low
lifetime risk of developing gallbladder cancer (<1%). There is no evidence that antimicrobial

treatment for chronic carriage reduces this risk.

Given that both chronic carriage and gallbladder cancer are associated with gallstones, the use of
ultrasound assessment to look for gallstones could be considered to identify those at higher risk of
developing chronic carriage and associated gallbladder cancer. However, there is currently
insufficient evidence to make recommend routine use of ultrasound to identify those at risk of

gallbladder cancer following acute EF.

5.5 How should people be investigated for chronic carriage in England?

e In patients at high risk of transmission, UKHSA advises culture of three stool samples taken
48 hours apart one week after completion of antimicrobial therapy. Further sampling will

be carried out by UKHSA if any of these samples are positive (1C)

There is intermittent excretion of S. Typhi or S. Paratyphi in the stool and therefore a single sample is
not sufficient to exclude carriage (166). Culture of three consecutive stool samples has a high

negative predictive value in excluding chronic carriage (98%)(167). For those at high risk of
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transmission to others, UKHSA advises investigation of carriage by testing three stool culture
samples a minimum of 48 hours apart one week after completing antimicrobial therapy for EF (table
4). UKHSA will then investigate and follow-up patients with any positive stool samples. It is
recommended any subsequent positive isolations are referred to GBRU for confirmation and typing
where genomic analysis can be used to assess if the patient is shedding the same strain, different or

multiple strains and detect any unusual antibiotic resistance.

5.6 Who should be treated for chronic carriage in England?

o We suggest that treatment is offered to anyone confirmed as a chronic carrier (2C)

Chronic carriers may be identified through public health screening (either following acute infection
or close contact with an infected person), or by incidental isolation of S. Typhi or S. Paratyphi A, B or
Cin a stool sample. This second group requires further investigation to establish where they
acquired infection and to confirm that they are a chronic carrier prior to treatment. This is outlined

in UKHSA( previously PHE) Operational Guidelines (1).

There is no evidence that treatment of chronic carriage improves long-term outcomes in EF chronic
carriers. However, given the increased risk of gallbladder cancer and of transmitting the pathogen to
others, treatment should be considered in all carriers to benefit both the individual (in terms of
removing occupational restrictions and possibly reducing cancer risk) and as a public health
measure. A risk-benefit discussion should take place between the patient and treating clinician when

considering treatment(161).

5.7 How should chronic carriage be treated?

e We suggest all chronic carriers considered for treatment are discussed with the clinical
team at the reference laboratory GBRU (AR)

o We suggest antimicrobial treatment options for chronic carriage of oral ciprofloxacin,
azithromycin or amoxicillin (2B)

e We suggest cholecystectomy could be considered where antimicrobial treatment fails.

Ultrasonography should be considered to guide decision-making (2C)
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There is a lack of definitive evidence on effective strategies for treatment of chronic carriage in the
current era of antimicrobial resistance, treatment toxicities and patient autonomy. We therefore
suggest that all confirmed chronic carriers considered for treatment are discussed with the clinical
team at GBRU to discuss possible treatment options. There is evidence that FQ are effective in
eradicating chronic carriage with approximately a 90% cure rate after a 28-day course (168, 169).
The only double-blinded RCT performed showed an eradication rate of 92% in those given a 28-day
course of norfloxacin compared to 11% in those given placebo. Patients with and without gallstones

were included in this study and eradication rates were high in both groups (87% vs 100%)(168).

However, these studies were carried out prior to the emergence of widespread FQ resistance and all
patients included in these studies had FQ-susceptible isolates. Most patients presenting in England
currently have isolates with reduced susceptibility to ciprofloxacin; the median ciprofloxacin MIC
for S. Typhiin isolates in England from 2017-2019 was 0.5, with 5.5% isolates with an MIC >1(19).
Although ciprofloxacin has excellent penetration into bile reaching 2800-4500% of plasma
concentrations (170), there is no clinical outcome data to establish whether it is effective in

eradicating chronic carriage in isolates with reduced ciprofloxacin susceptibility ( MIC >0.06 mg/L ).

It should be noted that recent studies have highlighted potential serious side effects of ciprofloxacin
use, particularly tendonitis(171, 172) and heart valve regurgitation(173, 174). They should be
avoided in those at increased risk of side effects (those taking systemic steroids, over 60 years, with

renal impairment, prior solid organ transplantation or a history of tendonitis)(172, 175).

There is good evidence for the use of amoxicillin in treating chronic carriage, but studies have shown
higher failure rates than with FQ. The approximate cure rate is 70% following a 4-6 week course

(176-180). Higher doses or IV amoxicillin may be more effective(178, 181).

Azithromycin may be used to treat chronic carriage given that almost all isolates remain susceptible
and it has good bile penetration. However, there is currently no published evidence to support this.
A single case report showed successful eradication of convalescent carriage in a patient with non-

typhoidal salmonella(182).

Cholecystectomy has been employed as a treatment strategy for eradication of EF chronic carriage
and may be required in patients that fail antimicrobial therapy. Cholecystectomy has a 70-90%

eradication rate and has to be weighed up against the risk of surgical complications(179, 183).
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1144  Itis often stated that gallstones are a risk factor for antimicrobial treatment failure in chronic
1145  carriage and such patients may require cholecystectomy(100, 184). Evidence from mouse models
1146  suggests that S. Typhi may form a biofilm around gallstones which may lead to increased failure
1147 rates with antimicrobials(159, 185, 186). However, the clinical data to support this is unclear and
1148  outcomes are likely dependent on the biliary penetration and biofilm activity of the antimicrobial
1149  used (168, 177, 179, 187-190). We therefore suggest that ultrasonography assessment could be
1150 considered in patients with confirmed chronic carriage to investigate for gallstones, particularly in
1151  those who fail first line treatment.

1152

1153

1154 5.8 How should people treated for chronic carriage be followed-up?

1155

1156 o UKHSA guidance recommends that monthly stool samples should be taken following
1157 treatment to confirm clearance, starting one month after treatment completion (2C)
1158 e We suggest that all subsequent isolates should be sent to GBRU for confirmation and
1159 typing (2D)

1160

1161 PHE guidance recommends monthly stool samples for carriers at risk of secondary transmission (1).
1162 A negative stool sample should be followed by two further samples taken at least 48 hours apart to
1163  confirm successful clearance. If all three samples are negative the patients can be presumed to have
1164  cleared the infection. However, there is still a small risk of relapse, particularly within the first three
1165 months following treatment(168, 188, 191). Therefore, repeated monthly stool samples could be
1166 considered depending on the clinical circumstances. If any follow-up samples are positive the patient
1167  should be deemed to have relapsed and a second treatment course could be considered if clinically
1168 appropriate.
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6. PRETRAVEL GUIDANCE

6.1 What are the implications of these guidelines on pretravel advice?

These guidelines complement Green Book guidance on vaccination (2) and NaTHNaC’s guidance on
preventing the acquisition of EF whilst abroad(3). They reassert the need to emphasise preventive
measures to VFR travellers of all ages to South Asia, South America and the Middle East, but

particularly children as they account for 31% of travel related cases.

Due to the prevalence of XDR S typhi in UK travellers returning from Pakistan, pre-travel typhoid
vaccination is particularly important for this group. Furthermore, despite a sub-optimal response to
polysaccharide antigen vaccines in children between the ages of 12 months and two years, it is
suggested that pre-travel typhoid vaccination ‘off license’ is recommended for children in this age

group travelling to Pakistan(192).
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Box 1: Key Questions

1

11
1.2
13
14
1.5
1.6
1.7

Epidemiology

Where do adults and children presenting in England with EF acquire infection?

What type of traveller is most at risk of acquiring infection in endemic countries?

What is the geographical distribution of EF cases within the England?

What proportion of EF cases in England are associated with hospital admission?

Can azithromycin susceptibility be anticipated for travel-related cases of EF?

Can fluoroquinolone susceptibility be anticipated for any travel-related cases of EF?

In what countries are UK travellers at risk of acquiring multidrug-resistant plus fluoroquinolone-resistant (MDR+FQ)

infection?

1.8

In what countries are UK travellers at risk of acquiring extensively drug-resistant (XDR) infection and other infections

resistant to third generation cephalosporins?

2 Clinical Presentation

2.1 Which individuals should be investigated for EF in England?

2.2 What are the main presenting symptoms and signs of EF in England and other non-endemic countries?

2.3 What blood test abnormalities commonly occur in patients with EF?

2.4 What are the complications of EF in England and other non-endemic countries?

2.5 What is the mortality of EF in England and other non-endemic countries?

2.6 Who is at risk of developing complications of EF in England and other non-endemic countries?

3 Diagnosis

3.1 Which microbiological tests should clinicians perform when seeking to diagnose a patient with suspected EF?
3.2  How many blood cultures and what volume of blood should be taken to diagnose EF?

3.3 How should a patient with a serological diagnosis of EF made in another country be managed?

3.4  What tests should a laboratory perform to identify EF pathogens?

3.5 Which antimicrobial susceptibilities should be performed on EF pathogen isolates?

3.6 What diagnostic tests can the reference laboratory perform?

4  Treatment

4.1 Which antimicrobial(s) should be used to treat suspected EF in the UK (excluding patients returning from an

XDR EF endemic area)?

4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9

Which antimicrobial(s) should be used to treat confirmed EF in the UK, once drug susceptibilities are known?

What is the role of ciprofloxacin in the treatment of EF?

Which antimicrobial(s) should be used to treat suspected EF in people returning from areas where XDR EF is endemic?
What antimicrobial(s) should be used to treat confirmed XDR or ESBL EF, once drug susceptibilities are known?

When should dual antimicrobial therapy be used in EF?

Can suspected or confirmed EF be managed as an outpatient in England?

What is the role of OPAT in the management of EF in the England?

When should clinicians suspect treatment failure?

4.10 Should high dose dexamethasone be used as adjunctive therapy in complicated disease?
4.11 How should the complications of EF be managed?

5

5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8

Chronic Carriage
What is the definition of EF chronic carriage?
What is the incidence of carriage?
What are the consequences of chronic carriage?
Who should be investigated for chronic carriage in the England following treatment of acute EF?
How should people be investigated for chronic carriage in England?
Who should be treated for chronic carriage in England?
How should chronic carriage be treated?
How should people who have been treated for chronic carriage be followed-up in England?

6
6.1

Pretravel guidance
What are the implications of these guidelines on pretravel advice?













Figure 1: Geographical distribution of Enteric Fever.
Endemic countries are defined by incidence > 1 per 100,000 population(4).

Isolated cases reported in England with travel in preceding 28 days to Spain, Portugal, Japan and Canada (2017-2019)



Figure 1: Enteric Fever Treatment Algorithm for adults and children, including pregnant women
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CRO- ceftriaxone, AZM- azithromycin, MEM — meropenem, CIP — ciprofloxacin, PO — oral, IV- intravenous, XDR- extensively drug-resistant, d- days

*Ciprofloxacin should be avoided in pregnancy.

**Azithromycin MICs may be difficult to interpret in routine diagnostic laboratories. All isolates that appear resistant should be referred to and discussed with

Salmonella Reference Laboratory (GBRU),UKHSA.




Table 3: Drug doses

Drug

Adult dose

Paediatric dose

Contraindications

Important safety
information

Treatment of acute infection

x 7d

reactions

History of tendon
disorders relation
to quinolone usage.

Concomitant
steroid use
increases risk of
tendon damage

Caution in Age > 60
years, renal
impairment, solid
organ transplant,
heart valve disease,
connective tissue
disorders and risk
factors for heart
valve regurgitation
(benefit-risk
assessment) (5, 6)

Ceftriaxone 2gIVODx7- | 80mg/kg (max | Severe allergy to Pregnancy category
10d 2g) IVOD x 7- beta-lactam agents | B. Manufacturer
10d advises use only if

History of kidney benefit outweighs

stones. risk.

Hypercalciuria Concomitant
treatment with
intravenous calcium
—risk of
precipitation.

Azithromycin 1g PO 15-20 mg/kg Allergy QTc prolongation
loading dose | (max 500mg)
then 500mg PO OD x 7d Electrolyte
ODx 7d disturbance
(IV dose is the
same as oral Pregnancy category
dose) B. Manufacturer
advises use if
alternatives not
available.
Ciprofloxacin 750mg PO BD | 20mg/kg (max | Allergy or previous | Very rare reports of
x7d 750mg) PO BD | severe adverse potentially long-

lasting side effects
to musculoskeletal
and nervous
systems including
tendon rupture,
peripheral
neuropathy,
seizures, aortic
aneurysm and heart
valve
regurgitation(5, 6).

Risk of QT
prolongation and
electrolyte
disturbances.

Where indicated in
EF, benefit
outweighs risk




Pregnancy category

C-avoid in
pregnancy
Meropenem 1g IVTDS 10 mg/kg IV Severe allergy to Risk of
TDS beta-lactam agents | hepatotoxicity,

monitor liver
function tests.

Pregnancy category
B. Manufacturer
advises use only if
benefit outweighs
risk.

Possible options of

treatment of chronic carriage*

Ciprofloxacin 750mg PO BD | 20mg/kg (max | As above As above
x28d 750mg) PO BD
for 28d Monitor for
C.difficile , potential
fluoroquinolone
induced
tendinitis/tendon
rupture and cardiac
side effects with
prolonged usage.
Amoxicillin 1g PO TDS x 30mg/kg PO Allergy to beta-
28d TDS (max 1g) lactam
for 28d antibacterials
Azithromycin 500mg OD x 10mg/kg OD As above As above
28d (max 500mg)
for 28d

IV- intravenous, PO- oral, d- days, OD- once daily, BD- twice daily, TDS- three times daily

*unlicensed used, to be discussed with the Reference laboratory (GBRU) UKHSA prior to use




Table 4. Groups at higher risk of transmitting gastrointestinal pathogens. Adapted from UKHSA (
previously PHE) operational guidelines, 2017(1)

Group Description

Group A Any person of doubtful personal hygiene or with unsatisfactory toilet, hand washing or hand drying
facilities at home, work or school.

Group B All children aged five years old or under who attend school, pre-school, nursery or similar childcare or
minding groups.

Group C People whose work involves preparing or serving unwrapped food to be served raw or not subjected
to further heating.

Group D Health care worker, social care or nursery staff who work with young children, the elderly, or other

particularly vulnerable people, and whose activities increase the risk of transferring infection via the
faeco-oral route. Such activities include helping with feeding or handling objects that could be
transferred to the mouth.




Box 3: Quick Guide to Microbiological Investigations of EF

Suitable sample

Optional samples/ additional
information

Timing of presentation to
healthcare

Within 1 week of onset

After 1 week

Suspected carrier

Blood cultures

Blood cultures and stool / rectal swab
culture

Stool culture, at least 3 specimens 48
hours apart

Urine, bile, duodenal aspirate,
bone marrow

Clinical samples frequency
and volume

Blood cultures frequency

Blood culture volume

2 sets of blood cultures taken at least half
an hour apart.

Adults and children > 12 years: paired
blood culture bottles, 20mL per pair

Children: <1 year - 1-3 mL,
1-5years - 3-5mL
5-12 years - 5-10mL

Not to be refrigerated,
transported to lab immediately
with label of suspected ‘Hazard
group category 3 pathogen or
enteric fever’

Identification of presumptive
isolates of enteric fever

Isolate from blood, stool or other clinical
specimen

Gram negative rods
Non-lactose fermenting
Oxidase negative

Salmonella spp on MALDI-TOF
or API

Serology O, H, Vi antigens

Antibiotic susceptibility
(EUCAST criteria)

Cases

Carriers

Azithromycin (Etest or 15 pg disc)
Ceftriaxone

Meropenem

Ciprofloxacin (Etest or pefloxacin disc)

Azithromycin (Etest or 15 ug disc)
Ceftriaxone

Ciprofloxacin Etest (or pefloxacin disc),
Amoxicillin

Amoxicillin
Chloramphenicol
Co-trimoxazole

Chloramphenicol
Co-trimoxazole

Tests performed by GBRU

Confirmation of unusual and
emerging resistance

Typing

Referral of all azithromycin -resistant
isolates for confirmation

Referral of at least one isolate per patient

Blood isolate preferred
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