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Introduction
The incidence of complete Achilles tendon rupture is 18 per 100 000 patient-years1 and is usually

diagnosed clinically by GPs. The extent of clinical misdiagnosis is unknown in Norway, but may be

high.2 This is important as delayed treatment has unfavourable consequences.1,3 We report how a

GP, with no clinical ultrasound experience, recorded images with a pocket-sized ultrasound device

(PSUD) under supervision to confirm a complete Achilles tendon rupture. This could present a new

indication for GP ultrasound.

Case report
A 36-year-old man experienced acute pain above the right heel accompanied by an audible snap

while sprinting. He immediately had difficulty walking and 3 hours later consulted an on-call GP. Pos-

terior ankle swelling with a tender depression 3 cm proximal to the calcaneum was found. Active

plantar flexion against resistance was weak and Simmonds–Thompson test was ‘partially positive’ on

applying a strong calf-squeeze. Based on these findings, calf muscle rupture was diagnosed as the

Achilles tendon was thought to be intact. The patient was advised to elevate the foot and wait 2

weeks for improvement. Two days later a second GP, who was aware of a history of an audible snap,

considered complete tendon rupture and reexamined the patient. Findings included an absent right

heel raise due to weakness, minimal active plantar flexion against gravity and lying prone, significant

right ankle swelling without bruising, and an altered angle of declination. Palpation elicited no ankle

bony tenderness, yet a painful gap was identified 6 cm proximal from the calcaneal attachment,

along the line of the Achilles tendon. Simmonds–Thompson’s test was clearly positive. The positive

Simmond’s triad indicated a clinical diagnosis of complete rupture of the Achilles tendon.

A 3.4–8 MHz linear array probe PSUD (VScan� dual probe, GE Healthcare), set at a depth of

3.5 cm, was used under the supervision of a rheumatologist experienced in ultrasound. The tendon

was enlarged from 1 cm to 6 cm above the calcaneal insertion, where a clear gap was seen

(Figure 1). Two hours later a radiologist-performed ultrasound (LOGIQ E9�, GE Healthcare)

and reported an enlarged distal tendon and a complete rupture at 5–6 cm from the calcaneal attach-

ment, creating a 2.7 cm blood-filled gap (Figure 2). Surgical exploration 8 days post-injury found a

complete Achilles tendon rupture ‘5–10 cm above the ankle joint’.

Discussion
Tromsø Hospital serves a large area with a population of approximately 160 000. Between 2010–

2014 an average of 21 patients per year were referred by their GP for suspected Achilles rupture.
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Introduction
Last summer our small medical team visited the Calais ’Jungle’. Since that time much has changed

and the camp is being demolished and by the time this article is read, it will probably be long gone.

Some youngsters are finally being brought to the UK under the ’Dubs’ amendment. However, once

this camp is cleared it will not solve the ongoing flight of refugees from war torn areas: other camps

are already appearing.

July 2016
A young Afghan man caught his finger on a sharp point while trying to cross a barbed wire fence.

The finger was partially degloved. He attended the local hospital, where they placed a few sutures,

but now, 2 weeks later, the skin is necrotic and the underlying tissue looks infected. He is in danger

of losing his finger.

A middle-aged Sudanese man has been having rigors and is generally unwell. He says it is similar

to when he last had malaria.

A young Ukrainian woman complains of lower back pain and urinary frequency.

The paths of these three people may never have crossed; yet here they are, denizens of the Calais

Jungle. They turn up to a makeshift primary care ‘clinic’ that we set up in the heart of the unofficial

refugee camp one weekend in July 2016.

With only basic medical supplies, we are immediately challenged by what we see. How can we

arrange secondary care for the young Afghan in danger of losing his finger? We try to persuade him

to return to the original local hospital, but he is reluctant. It was not a good experience for him the

first time round.

With the other two patients, it is easier. They can attend the Salam clinic run by a local association

during weekdays. Later, we receive word that malaria has been confirmed in our Sudanese patient.

More people arrive, presenting with scabies, rat bites, tinea, chest infections, and wheezing from

inhaling smoke from fires lit to cook and keep warm in their tents at night. We examine a severely

malnourished 2-year-old boy. We meet several of the camp’s 600 unaccompanied children, at grave

risk of sexual exploitation. We learn that there is inadequate safeguarding in place to protect them.

A young Eritrean man comes in worried about his eye. He has sustained direct ocular trauma from a

rubber bullet, and will never see normally again out of that eye. We see haematomas from police

batons, and hear about children being exposed to tear gas again and again (Figure 1).

The reality
These are no ordinary patients. They have travelled far from home to escape war, poverty, and mis-

ery. They have endured personal odysseys to get here, experienced untold hardships, and suffered

unimaginable privations. Many have survived the loss of their families, torture, and rape. Their jour-

neys over, for the moment at least, they must make their homes in the Calais Jungle. Their new shel-

ters are in many cases mere tarpaulin covers, and their new beds just rugs on the ground. They own

next to nothing. There is little for them to do, besides use their ingenuity to cross the English Chan-

nel in search of a better life. They are vulnerable to exploitation, crime, injury, and disease. Poten-

tially violent clashes with local police, with other ethnic groups resident in the Jungle, or local far
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Abstract
Background: Uncomplicated urinary tract infections in women are common, and urine samples

from these patients are not routinely cultured. Empirical treatment is based on knowledge of

resistance patterns for common uropathogens.

Aim: To evaluate the bacteriological findings and resistance patterns in urine samples from women

with uncomplicated urinary tract infections, and to assess the relationship between antimicrobial

use and resistance patterns from 2000–2015 in Norway.

Method: Bacteriology and resistance patterns were compared in 184 urine cultures from 2001, 406

urine cultures from 2010–2011 and 259 urine cultures from 2013–2015. Antibiotic use data from

2000–2015 were obtained from national databases.

Results: Escherichia coli (E. coli) was the main bacterial agent in 80% of the cultures.

Staphylococcus saprophyticus (Staph. saprophyticus) represented 6–17%. For E. coli, susceptibility

for mecillinam showed some variation but remained below 9%. There was negligible resistance to

nitrofurantoin. Resistance to trimethoprim seemed to stabilise over the last 5 years at around 20%.

Amoxicillin resistance had some variations, but remained stable around 30%. There was a steady

rise in total consumption of selected antibiotics commonly used to treat urinary tract infections for

the period 2000–2015.
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Conclusion: Mecillinam and nitrofurantoin are both excellent first choices for empirical treatment of

uncomplicated urinary tract infections. This study suggests that increasing resistance to

trimethoprim challenges the rationale for its use as a first-line agent.

How this fits in
Empirical treatment for acute uncomplicated UTI is based on current resistance patterns and national

guidelines. This study evaluated antibiotic use and bacteriological findings in uncomplicated UTIs in

Norway from 2001–2015. This study found stable and high susceptibility to mecillinam and

nitrofurantoin for E. coli. This study suggests that increasing resistance to trimethoprim challenges

the rationale for its use as a first-line agent.

Introduction
Uncomplicated UTI is the most common infection in women presenting to primary health

care.1 Most women with symptoms of a UTI consult a doctor and are prescribed

antibiotics.2 Empirical treatment for uncomplicated UTI is based on current resistance patterns and

national guidelines.3 Treatment choices made in primary health care are important as they account

for 85% of the total antibiotic use in Norway.4

E. coli is the most common pathogen isolated in community-acquired UTI.5,6 Other pathogens

commonly identified are (Staph. saprophyticus, Klebsiella species (spp.), Enterococcus spp., Entero-

bacter spp. and Proteus mirabilis.7

Current Norwegian guidelines recommend mecillinam, nitrofurantoin, and trimethoprim as empir-

ical treatment options for uncomplicated UTI.3 Previous studies have sought to determine resistance

rates to empirical treatment regimes.8,9

Data from Belgium have suggested that species distribution is relatively stable, and that sensitiv-

ity to fosfomycin and nitrofurantoin remain at nearly 100%.10,11 However, international data show

increasing antimicrobial resistance to several recommended empirical treatment regimes.12–14 Inter-

estingly, Poland recently reported high overall resistance rates of the common uropathogens to first-

line treatment regimes, including fosfomycin and nitrofurantoin.12

Current guidelines suggest the diagnosis may be given based on symptoms alone.3,15 Since 2000

the Norwegian guidelines have recommended not to routinely culture urine samples from patients

with acute uncomplicated UTI. This may lead to potential changes in resistance patterns going unde-

tected and an overestimation of resistance rates.16–18

The aims of the study were:

. to evaluate the bacteriological findings and resistance patterns in urine samples from women
with acute uncomplicated UTI in three cohorts in the time period 2001–2015 in Norway; and

. to assess the relationship between the use of antimicrobial agents in the treatment of UTI and
resistance patterns in the time period 2000–2015 in Norway.

Method
The bacteriology and resistance patterns were compared in urine cultures collected from women

with uncomplicated UTIs presenting in a general practice setting in three different time periods in

Norway. Inclusion and exclusion criteria for the different studies have been published.8,19–20 The

material consisted of 184 urine cultures from 2001, 406 urine cultures from 2010–2011, and 259 urine

cultures from 2013–2015.

The first study was performed in the county of Telemark in 2001. This study enrolled arbitrarily

selected women presenting to the GP with symptoms of an uncomplicated UTI for which they

received antibiotics.8 Fresh midstream urine samples were sent to the local microbiology depart-

ment in sterile containers with 1.6% boric acid. Significant bacteriuria was defined as pure or domi-

nant growth of �104 colony-forming units per millilitre (cfu/mL) for all pathogens. Antimicrobial

susceptibility breakpoints were set according to the Norwegian Working Group on Antibiotics.21
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The next two studies were performed at Oslo Accident and Emergency Outpatient Clinic

(OAEOC), Department of Emergency General Practice. Sequential consulting women were enrolled

in the time periods September 2010–November 2011 and April 2013–December 2015.

In the 2010–2011 study, inclusion criteria were determined by a diagnostic algorithm based on

established symptoms and risk factors for complicated UTI. This study was conducted to validate a

specific diagnostic algorithm and the results have been published.19

In the 2013–2015 study the same inclusion criteria were used to identify women with uncompli-

cated UTI. The data presented here are baseline data from the main centre of an ongoing multi-

centre randomised controlled trial (NCT01849926) to assess ibuprofen versus mecillinam in the

treatment of uncomplicated UTI.20

For the two latter studies a fresh midstream urine sample was sent to the Department of Microbi-

ology at Oslo University Hospital, Ullevål, in sterile containers with 1.6% boric acid. The uropatho-

gens were quantified in cfu/mL. Significant bacteriuria was defined according to current European

guidelines as �103/mL for primary pathogens, �104/mL for secondary pathogens, and �105/mL for

doubtful pathogens.22 Clinical breakpoints were taken from the European Committee on Antimicro-

bial Susceptibility Testing, which have remained unchanged since 2010.23

Data on antibiotic use were collected from two nationwide databases; the Norwegian drug

wholesale statistics database and the Norwegian prescription database (NorPD).24 The wholesale

database logs sales of all medicines in Norway. NorPD contains a complete listing of all prescription

drugs dispensed by pharmacies in Norway since 2004.

National resistance patterns were collected from The Norwegian Organization for Surveillance of

Antimicrobial Resistance (NORM). From 2000 onwards, NORM has provided annual reports on the

national usage of antimicrobial agents and the occurrence of resistance in Norway.4 Data on resis-

tance were compared to the total use (wholesales statistics) of selected antibiotics.

The results in this study represent a comparison done retrospectively and a power calculation was

not performed. IBM SPSS statistics (version 23.0) was used for descriptive analyses of data. Compari-

son of aggregated data was done using a c
2 calculator with a significance level of 0.05.22

Results
The three study populations all represented adult women, aged 15–65 years, with uncomplicated

UTIs. There was a difference in age distribution between the first population and the two latter pop-

ulations, with the first group representing an older cohort. The mean age in the two groups from the

OAEOC was 27.1 years, whereas the first group had a mean age of 38.3 years. There was no statisti-

cally significant difference in age between the two groups from the OAEOC, but when each of the

OAEOC groups were compared to the first group, the differences in age distribution were statisti-

cally significant with a P-value varying from P = 0.03 to P<0.01.

Table 1. Bacterial isolates from the three study cohorts

Microbe 2001 n (%) 2010–2011 n (%) 2013–2015 n (%)

E. coli 112 (82.4)a 180 (78.3)a 129 (81.6)a

Staph. saprophyticus 8 (5.9)a 38 (16.5)a 22 (13.9)a

Enterobacter spp. 0a 1 (0.4)a 4 (2.5)a

Enterococcus faecalis 3 (2.2)a 2 (0.9)a 1 (0.6)a

Klebsiella spp. 6 (4.4)a 5 (2.2)a 2 (1.3)a

Proteus spp. 5 (3.7)a 4 (1.7)a 0a

Staph. aureus 2 (1.5)a 0a 0a

No significant growth 48 (26.1)b 176 (43.3)b 101 (39.0)b

Total number of cultures with significant bacteriuria 136 (73.9)b 230 (56.7)b 158 (61.0)˚b

Total number of cultures 184 406 259

a% of total number of cultures with significant bacteriuria. b% of total number of cultures.
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Significant bacterial growth was found in 57–74% of all urine samples cultured. The main bacterio-

logical agent in all three study populations was E. coli, ranging from 78% to 82%. The second most

common isolate was Staph. saprophyticus, ranging from 6% to 17% (Table 1).

For trimethoprim there was a substantial increase in resistance from 2001 to 2010–2011, then a

slight decrease from 2010–2011 to 2013–2015. There was a decrease in resistance to mecillinam in

E.coli from 2001 to 2010–2011, followed by an increase from 2010–2011 to 2013–2015. There was

an increase in resistance to amoxicillin for Staph. saprophyticus isolates from 2010–2011 to 2013–

2015. There was no increase in resistance to nitrofurantoin for neither E. coli or Staph. saprophyticus.

None of the changes in resistance rates were statistically significant (Table 2).

Wholesale statistics for commonly used antibiotics showed a steady rise in total consumption

from 2000 until 2012. However, since 2012, there has been an overall reduction in antibiotic

use (Figure 1). Data for the first choice antibiotics in the treatment of uncomplicated UTIs showed

an increase in mecillinam consumption and a decrease for trimethoprim, while the use of nitrofuran-

toin and co-trimoxazole remained stable. Other treatment options for UTIs include amoxicillin/ampi-

cillin and the quinolones ciprofloxacin and ofloxacin. For these drugs, there was a clear rise in

consumption and a rise in resistance rates. However, the use has slightly decreased from 2012

onwards. Women used more antibiotics than men and the patterns of use were different. Women

were more frequently prescribed mecillinam, while quinolones were more often prescribed for

men (Figure 2).

This study looked specifically at the relationship between consumption and E. coli resistance

rates, both in these and national data, for the two most commonly used antibiotics, trimethoprim

and mecillinam. For trimethoprim, there was a reduction in use over the last 15 years. Trimethoprim

resistance for E. coli, however, slightly increased (Figure 3). For mecillinam there was a clear rise in

consumption during the study period, with a minimal decrease over the last 2 years. The resistance

rates for E. coli showed some variation, but the overall trend was a slight increase in mecillinam

resistance (Figure 4).

Discussion

Summary
E. coli was the dominant pathogen in all three populations. The prevalence of Staph. saprophyticus

was higher in the 2010–2011 and 2013–2015 cohorts, which was expected as these two groups con-

sisted of younger women.25–26

Table 2. Resistance to antibiotics commonly used to treat UTIs

Microbe Antibiotic 2001 n (%) [95 % CI] 2010–2011 n (%) [95 % CI] 2013–2015 n (%) [95 % CI]

E. coli Mecillinam 7 (6.3) [1.8 to 10.8] 4 (2.2) [0.1 to 4.3] 11 (8.5) [3.7 to 13.3]

Nitrofurantoin 3 (2.7) [0.0 to 5.7] 0 0

Trimethoprim 13 (11.6) [5.7 to 17.5] 38 (21.1) [15.1 to 27.1] 27 (20.9) [13.9 to 27.9]

Co-trimoxazole NA 39 (21.7) [15.7 to 27.7] 24 (18.6) [11.9 to 25.3]

Sulphonamide 21 (18.8) [11.6 to 26.0] NA NA

Amoxicillin 31 (27.7) [19.4 to 36.0] 63 (35.0) [28.0 to 42.0] 38 (29.5) [21.6 to 37.4]

Ciprofloxacin NA NA NA

Staph. saprophyticus Mecillinam NA NA NA

Nitrofurantoin 0 0 0

Trimethoprim 0 0 1 (4.5) [–4.2 to 13.2]

Co-trimoxazole NA 0 0

Sulphonamide 0 NA NA

Amoxicillin NA 4 (10.5) [0.8 to 20.2] 4 (18.2) [2.1 to 34.3]

Ciprofloxacin NA NA NA

NA = not applicable, isolate was not tested for this antibiotic.
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Figure 1 Total use of selected antibiotics commonly used to treat urinary tract infections in Norway (wholesale statistics).a

aIn 2000-2002, nalidixic acid and sulfathiazole were also used in Norway, however these two represented less than 0.3% of total use of antibiotics

with the indication urinary tract.

Figure 2 Distribution of use measured as number of prescriptions for selected antibiotics per 1000 women and men >20 years of age.
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This analysis showed that both E. coli and Staph. saprophyticus have been fully sensitive to nitro-

furantoin over the last 5 years. Use of nitrofurantoin has remained stable and low during this 15-year

Figure 3 Total use of trimethoprim (wholesale statistics) and prevalence of resistant strains of E.coli isolates in urinary tract isolates from the national

register (NORM) and the three different general practice cohorts.

Figure 4 Total use of pivmecillinam and mecillinam (wholesale statistics) and prevalence of resistant strains of E.coli isolates in urinary tract isolates

from the national register (NORM) and the three different general practice cohorts.
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period. National numbers showed resistance rates of 1% for all urinary isolates of E. coli towards

nitrofurantoin in 2015.4

Trimethoprim resistance increased from 2001 to 2011. However, during the last 5 years this trend

has stabilised. These numbers were slightly lower than the national numbers, but the differences

were marginal: 21% versus 23% in 2015 (Figure 3). Although the total use of trimethoprim has

decreased, the resistance level has increased in the last 15 years. Even though these numbers are

lower than the national numbers, the resistance rates exceed 20%. Norwegian guidelines suggest

that antimicrobial agents should not be used empirically if resistance rates exceed 20%.3

There was some variation in the level of resistance to mecillinam in E. coli. In the current compari-

son there was a ’dip’ in resistance for 2010–2011. This does not correspond with the findings in the

national report, which showed a peak in the same period. In the study populations from 2001 and

2013–2015, there were higher resistance rates than the national rates. A possible explanation for

this is that resistance to mecillinam in E. coli is difficult to measure and might have some geographi-

cal variations. These numbers differed somewhat from the national numbers, but both suggest quite

stable and low levels of resistance. Despite a substantial rise in the use of mecillinam in Norway,

there has not been a corresponding increase in the level of resistance to mecillinam for E. coli. This

indicates that mecillinam has a low potential for inducing resistance.

For E. coli the resistance to amoxicillin also showed some variation, but remained high around

30%. Resistance levels were slightly lower in the current analysis than the national numbers, but

again the observed differences were minimal: 30% versus 34% in 2015.

For amoxicillin, there was a marked increase in resistance in Staph. saprophyticus. Antibiotic resis-

tance in Staph. saprophyticus is infrequent,27 and resistance patterns for this bacteria are not

included in national surveillance data. Staph. saprophyticus is not considered to be sensitive to

mecillinam and susceptibility testing is therefore not routinely performed.6

Strengths and limitations
This analysis has three large general practice cohorts presenting with uncomplicated UTI. In Norway,

urine from uncomplicated UTIs has not been routinely cultured in the last 20 years. This study evalu-

ated if there has been a change in the distribution of bacterial isolates and resistance patterns in this

population. Looking specifically at this group of patients is important as the national surveillance

data represent a diverse population with more complicated infections. A 15-year comparison is a

long period and provides confidence that this study’s conclusions about the development of antibi-

otic resistance are accurate.

This study compared cohorts from Oslo and Telemark, which represents two of the 19 counties in

Norway. Oslo County consist of the city of Oslo and surrounding suburbs. Telemark County consists

of several municipalities and a few cities. Looking at the three cohorts together, there are data rep-

resenting both an urban and a more rural population, reflecting the general Norwegian population.

A limitation is that the two latter populations are similar and represent a younger population. The

first dataset are from a more diverse population and this can cause some uncertainty when compar-

ing the three groups. Other complicating factors are different procedures in the microbiological lab-

oratories and changes in breakpoints in susceptibility testing. A weakness of this observational study

is that a power calculation was not performed with regards to changes in resistance rates. Conse-

quently, interpretation of significance levels is uncertain. All patients had to consent to participation,

which might have resulted in selection bias.

Comparison with existing literature
Antimicrobial resistance is an international concern, and efforts are being made in many countries to

achieve a better overview of consumption of antibiotics and national resistance rates.28 Strategies to

reduce antibiotic consumption include efforts to identify women with UTI who recover without anti-

biotics.29 The topic of dusting off ’old’ antimicrobials to treat UTIs has been raised.30 Several Euro-

pean studies suggest that there is little resistance to mecillinam, fosfomycin, and nitrofurantoin,

which the current study supports.9–13,27 These three antibiotics all seem to be good first choice

treatment options for many European countries.

Mecillinam is mainly used in the Scandinavian countries, but it should receive more attention in

other European countries. Staph. saprophyticus is considered to be intrinsically resistant to
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mecillinam, and extended spectrum beta-lactamase producing uropathogens are by definition resis-

tant to mecillinam treatment, however smaller clinical studies have shown varying degrees of treat-

ment effect.6,31–32 Fosfomycin is widely used in some countries, for example Germany and Spain,

but in Norway it is not marketed or readily available. According to data provided by NorPD, only 28

packages were prescribed to 19 patients in 2015. There is a rationale for Norway and the other Nor-

dic countries to consider including fosfomycin as a first-line antibiotic treatment for uncomplicated

UTI, replacing trimethoprim which has a resistance level of >20% in most European countries. Stud-

ies have shown high susceptibility rates for Staph. saprophyticus to fosfomycin.33–34 Common Euro-

pean guidelines for the treatment of uncomplicated UTI might help to ensure good antibiotic

stewardship.

The current analysis and other studies show that national surveillance numbers for resistance are

somewhat higher than in urine cultured from patients with uncomplicated UTI.11,35–36 Staph. sapro-

phyticus has not been taken into account in the national surveillance of resistant microbes as it has

been known to have very little resistance. In this comparison there was an increase in resistance to

both amoxicillin and trimethoprim, and even though these numbers are small, they warrant increased

monitoring. To keep track of the actual distribution of bacterial isolates and level of resistance it is

important to keep a sentinel surveillance of bacterial agents causing uncomplicated UTIs. This is in

line with what researchers from other countries have suggested.11,36

Implications for practice
Mecillinam and nitrofurantoin are both excellent first choices for empirical treatment of uncompli-

cated UTIs. This study suggests that increasing resistance to trimethoprim challenges the rationale

for its use as a first-line agent. Norway might consider including fosfomycin as a first choice antibiotic

for the treatment of uncomplicated UTI.

Sentinel surveillance of bacterial isolates from uncomplicated UTIs is necessary to ensure effective

empirical treatment options.
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