
Contributors: See bmj.com
Funding: Health Technology Assessment programme

(project number 95/29/04). The opinions expressed therein are
those of the authors and not necessarily those of the NHS
Executive. DM was supported in the preparation of this paper by
an unconditional grant from Merck Sharpe and Dohme. SEH
and HAWN acknowledge grants RG2000025 and RG93008
from the British Heart Foundation.

Competing interests: None declared.

1 Goldstein JL, Brown MS. Familial hypercholesterolaemia. In: Scriver CR,
Beudet AL, Sly WS, Valle D, eds. The metabolic basis of inherited disease. New
York: McGraw Hill, 1995:1215-45.

2 Slack J. Risks of ischaemic heart-disease in familial hyperlipoproteinae-
mic states. Lancet 1969;2:1380-2.

3 Stone NJ, Levy RI, Fredrickson DS, Verter J. Coronary artery disease in
116 kindred with familial type II hyperlipoproteinemia. Circulation
1974;49:476-88.

4 Neil HAW, Hammond T, Huxley R, Matthews DR, Humphries SE. Extent
of underdiagnosis of familial hypercholesterolaemia in routine practice:
prospective registry study. BMJ 2000;321:148.

5 Scientific Steering Committee on behalf of the Simon Broome Register
Group. Mortality in treated heterozygous familial hypercholesterolaemia:
implications for clinical management. Atherosclerosis 1999;142:105-12.

6 Thompson GR, Maher VM, Matthews S, Kitano Y, Neuwirth C, Shortt
MB, et al. Familial hypercholesterolaemia regression study: a randomised
trial of low-density-lipoprotein apheresis. Lancet 1995;345:811-6.

7 Long Term Intervention with Pravastatin in Ischaemic Disease (LIPID)
Study Group. Prevention of cardiovascular events and death with prava-
statin in patients with coronary heart disease and a broad range of initial
cholesterol levels. Lancet 1998;339:1349-57.

8 Scandinavian Simvastatin Survival Study Group. Randomised trial of
cholesterol lowering in 4444 patients with coronary heart disease: the
Scandinavian simvastatin survival study (4S). Lancet 1994;344:1383-9.

9 Sacks FM, Pfeffer MA, Moye LA, Rouleau JL, Rutherford JD, Cole TG, et
al. The effect of pravastatin on coronary events after myocardial

infarction in patients with average cholesterol levels. N Engl J Med
1996;335:1001-9.

10 Shepherd J, Cobbe M, Ford I, Isles CG, Lorimer AR, MacFarlane PW, et al.
Prevention of coronary heart disease with pravastatin in men with hyper-
cholesterolemia. N Engl J Med 1995;333:1301-7.

11 Scientific Steering Committee on behalf of the Simon Broome Register
Group. Risk of fatal coronary heart disease in familial hypercholestero-
laemia. BMJ 1991;303:893-6.

12 Marks D, Wonderling D, Thorogood M, Lambert H, Humphries SE, Neil
HAW. Screening for hypercholesterolaemia versus case finding for famil-
ial hypercholesterolaemia: a systematic review and cost effectiveness
analysis. Health Technol Assess 2000;4:1-123.

13 Department of Health. Health survey for England, 1996. London: Station-
ery Office, 1998.

14 Stevens W, Langham S, Normand C. The cost of CHD in North Thames
Region. London: London School of Hygiene and Tropical Medicine,
1999.

15 HM Treasury. Appraisal and evaluation in central government “The Green
Book”. London: Stationery Office, 1997.

16 Heath KE, Gudnason V, Humphries SE, Seed M. The type of mutation in
the low density lipoprotein receptor gene influences the cholesterol-
lowering response of the HMG-CoA reductase inhibitor simvastatin in
patients with heterozygous familial hypercholesterolaemia. Atherosclerosis
1999;143:41-54.

17 Wilson J, Jungner YG. Principles and practice of mass screening for disease
(WHO Public Health Paper 34). Geneva: WHO, 1968.

18 Bhatnagar D, Morgan J, Siddiq S, Mackness MI, Miller JP, Durrington PN.
Outcome of case finding among relatives of patients with known hetero-
zygous familial hypercholesterolaemia. BMJ 2000;321:1497-500.

19 Umans-Eckenhausen MAW, Defesche JC, Sijbrands EJG, Scheerder
RLJM, Kastelein JJP. Review of first 5 years of screening for familial
hypercholesterolaemia in the Netherlands. Lancet 2001;357:165-8.

20 Tengs TO, Adams ME, Pliskin JS, Safran DG, Siegel JE, Weinstein MC, et
al. Five-hundred life-saving interventions and their cost-effectiveness. Risk
Analysis 1995;15:369-90.

(Accepted 11 December 2001)

Fluoroquinolones and risk of Achilles tendon disorders:
case-control study
P D van der Linden, M C J M Sturkenboom, R M C Herings, H G M Leufkens, B H Ch Stricker

Fluoroquinolones have been associated with tendon
disorders, usually during the first month of
treatment,1–5 but the epidemiological evidence is scanty.
We did a nested case-control study among users of
fluoroquinolones in a large UK general practice
database to study the association with Achilles tendon
disorders.

Participants, methods, and results
We obtained data from the IMS Health database (UK
MediPlus), which contains data from general practice
on consultations, morbidity, prescriptions, and other
interventions in a source population of 1-2 million
inhabitants. The base cohort consisted of all patients
aged 18 years or over who had received a
fluoroquinolone. We excluded people with a history of
Achilles tendon disorders, cancer, AIDS, illicit drug
use, or alcohol misuse. We identified potential cases by
reviewing patient profiles and clinical data and
excluded tendon disorders due to direct trauma. We
randomly sampled a group of 10 000 control patients
from the study cohort.

We defined four categories of exposure to
fluoroquinolones: current use, recent use, past use, and
no use. We defined current use as when the tendon dis-
order occurred in the period between the start of the
fluoroquinolone treatment and the calculated end date
plus 30 days, recent use as when the calculated end

date was between 30 and 90 days before the
occurrence of the disorder, and past use as when the
calculated end date was more than 90 days before the
occurrence of the disorder. We used unconditional
logistic regression analysis to calculate adjusted relative
risks and 95% confidence intervals for Achilles tendon
disorders, using the no use group as the reference. We
adjusted for age, sex, number of visits to the general
practitioner, use of corticosteroid, calendar year, obes-
ity, and history of musculoskeletal disorders.

The cohort included 46 776 users of fluoroqui-
nolones between 1 July 1992 and 30 June 30 1998, of
whom 704 had Achilles tendinitis and 38 had Achilles
tendon rupture. Four hundred and fifty three (61%) of
the cases were women, and the mean age was 56 years.
Cases visited the general practitioner significantly
more often than did controls (mean 20 v 17). Cases
and controls were similar with respect to indications
for use of fluoroquinolone. Age, number of visits to the
general practitioner in the previous 18 months, gout,
obesity, and use of corticosteroid were determinants of
Achilles tendon disorders. The adjusted relative risk of
Achilles tendon disorders with current use of
fluoroquinolones was 1.9 (95% confidence interval 1.3
to 2.6). The risk for recent and past use was similar to
that for no use. The relative risk with current use was
3.2 (2.1 to 4.9) among patients aged 60 and over and
0.9 (0.5 to 1.6) among patients aged under 60 (table). In
patients aged 60 or over, concurrent use of

Papers

Pharmaco-
epidemiology Unit,
Department of
Epidemiology &
Biostatistics and
Internal Medicine,
Erasmus Medical
Centre Rotterdam,
PO Box 1738, 3000
DR Rotterdam,
Netherlands
P D van der Linden
researcher
M C J M
Sturkenboom
assistant professor
B H Ch Stricker
professor

Department of
Pharmaco-
epidemiology and
Pharmacotherapy,
Utrecht Institute for
Pharmaceutical
Sciences, Utrecht
University, Utrecht,
Netherlands
R M C Herings
associate professor
H G M Leufkens
professor

Correspondence to:
B H Ch Stricker
stricker@
epib.fgg.eur.nl

BMJ 2002;324:1306–7

1306 BMJ VOLUME 324 1 JUNE 2002 bmj.com

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Erasmus University Digital Repository

https://core.ac.uk/display/19184536?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


corticosteroids and fluoroquinolones increased the
risk to 6.2 (3.0 to 12.8).

Comment
Current exposure to fluoroquinolones increases the
risk of Achilles tendon disorders. This finding is in
agreement with a smaller study, in which we found an
association between tendinitis and fluoroquinolones.5

Our results indicate that this adverse effect is relatively
rare, with an overall excess risk of 3.2 cases per 1000
patient years. The effect seems to be restricted to
people aged 60 or over, and within this group
concomitant use of corticosteroids increased the risk
substantially. The proportion of Achilles tendon disor-
ders among patients with both risk factors that is
attributable to their interaction was 87%. Although the
mechanism is unknown, the sudden onset of some
tendinopathies, occasionally after a single dose of a
fluoroquinolone, suggests a direct toxic effect on colla-
gen fibres. Prescribers should be aware of this risk,
especially in elderly people taking corticosteroids.
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Relative risk of Achilles tendon disorders associated with use of fluoroquinolones
according to age

Cases Controls
Crude relative risk

(95% CI)
Adjusted relative risk

(95% CI)*

All Achilles tendon disorders

Age <60: (n=423) (n=6058)

No use 308 4387 1.0 1.0

Current use 13 174 1.1 (0.6 to 1.9) 0.9 (0.5 to 1.6)

Recent use 19 240 1.1 (0.7 to 1.8) 1.0 (0.6 to 1.7)

Past use 83 1257 0.9 (0.7 to 1.2) 0.9 (0.7 to 1.1)

Age >60: (n=319) (n=3942)

No use 211 2797 1.0 1.0

Current use 33 124 3.5 (2.3 to 5.3) 3.2 (2.1 to 4.9)

Recent use 15 182 1.1 (0.6 to 1.9) 1.0 (0.6 to 1.7)

Past use 60 839 0.9 (0.7 to 1.3) 0.8 (0.6 to 1.1)

Achilles tendon ruptures

Age <60: (n=21) (n=6058)

No use 18 4387 1.0 1.0

Current use — 174 — —

Recent use — 240 — —

Past use 3 1257 0.6 (0.2 to 2.0) 0.6 (0.2 to 2.0)

Age >60: (n=17) (n=3942)

No use 8 2797 1.0 1.0

Current use 3 124 8.4 (2.2 to 32.2) 7.1 (1.7 to 29.1)

Recent use 2 182 3.8 (0.8 to 18.2) 3.5 (0.7 to 17.3)

Past use 4 839 1.7 (0.5 to 5.5) 1.4 (0.4 to 4.8)

Achilles tendinitis

Age <60: (n=402) (n=6058)

No use 290 4387 1.0 1.0

Current use 13 174 1.1 (0.6 to 2.0) 1.0 (0.5 to 1.8)

Recent use 19 240 1.2 (0.7 to 1.9) 1.1 (0.7 to 1.8)

Past use 80 1257 1.0 (0.7 to 1.2) 0.9 (0.7 to 1.2)

Age >60: (n=302) (n=3942)

No use 203 2797 1.0 1.0

Current use 30 124 3.3 (2.2 to 5.1) 3.1 (2.0 to 4.8)

Recent use 13 182 1.0 (0.6 to 1.8) 0.9 (0.5 to 1.6)

Past use 56 839 0.9 (0.7 to 1.2) 0.8 (0.6 to 1.1)

*Adjusted for sex, age, visits to general practitioner, calendar year, use of corticosteroid, history of
musculoskeletal disorders, and obesity.

The surname I do not have

I come from the south of India—Chennai in Tamil Nadu—and am
currently working as a senior house officer in the NHS. I am
writing this article to address the problem of surnames facing
several Tamil doctors abroad. My name (one and only name) is
Radhika. Until I got married, I was called M Radhika. The initial
usually denotes the first letter of your father’s name or native
place—in my case it was the first letter of my father’s name,
Murugesan(his one and only name).After I was married, I became
Radhika Ramkumar, which was fine.

When I came to Britain I was asked to give my surname
wherever I went, but there is no concept of surnames in Tamil
Nadu. Not knowing what to do, I gave my husband’s name as my
surname: he, in fact, uses his father’s name as his first name and
his own name as his surname (I later found out this is a common
practice among Tamil doctors). Everything was fine until people
started calling me Dr Ramkumar, which is really my husband’s
name. Back home, I would have been Dr Radhika to patients, or
possibly Dr Radhika Ramkumar, but definitely not Dr Ramkumar.

I did some research on this subject. In every other state in
India, people have surnames, so they don’t have a problem. In
Tamil Nadu in the olden days people added their caste names
(such as Pillai, Mudaliar, Iyer, etc), which served as “surnames.”
However, this has been given up by most people (for the best,
since there may be up to 50 Pillais in one area of Chennai).

I am at a loss at what to do. Do I have to take up my caste name
(which will rekindle the old flames of the caste system among
non-resident Indians) or just refuse to give a surname? A name is
a very personal thing, and I just cannot accept being called Dr
Ramkumar. I welcome comments on this issue from doctors
facing similar problems.

Radhika (Ramkumar?) senior house officer (psychiatry), St Clement’s
Hospital, Ipswich
radish75@hotmail.com
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