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In a previous attempt to relate drug use to morbidity we
compared “sickness numbers” and dispensed drug volumes
in Swedish municipalities and found positive correlations
between sickness numbers and dispensed volumes of most
drug types. Antibiotics were an exception; higher anti-
biotics volumes were associated with lower sickness
numbers [1].

Aggregated pharmacy record data showed that munici-
palities with antibiotics volumes above the national average
had lower volumes of cardiovascular (CV) drugs, primarily
of antihypertensives [1], indicating a possible link between
infection and hypertension. However, the employed aggre-
gated pharmacy record data gave no information regarding
the relation between the dispensed volumes of antibiotics
and CV drugs for individuals. The present study aimed at
obtaining such information.

The dispensed drug volumes in Sweden (2006) in DDD
of antibiotics (ATC code J01) and the CV drugs diuretics
(C03), beta-blocking agents (C07), calcium antagonists
(C08) and ACE-inhibitors (C09) per 10-year age groups
for patients aged ≥ 40 years were extracted from the
Swedish Prescribed Drug Register [2]. The number of
individuals and percentages of the population with anti-

biotics or CV drugs were determined. The expected
percentage with both antibiotics and CV drugs was
calculated as the product of the proportion of the population
with antibiotics times the proportion with CV drugs. The
ratios of observed percentage/expected percentage were
calculated for each age group.

To determine if the use of antibiotics influenced the CV
drug volume per individual, we compared for each age group
the average volumes of CV drugs (DDDs of C03-C09) for
patients with both antibiotics and CV drugs with the average
volumes of CV drugs for patients with no antibiotics.

The extracted data comprised 2.35 million individuals or
between 347,000 and 597,000 individuals per age group.
The ratios of observed/expected percentages of patients
with both antibiotics and CV drugs were higher than 1 in
four of the five age groups, indicating that more patients
than expected had acquired both types of drugs. The
average volumes of CV drugs (average DDD/patient) were
5–6% higher per patient treated with antibiotics than for
those not treated with antibiotics.

The present study showed that the proportion of the
population with both antibiotics and CV drugs was higher
than expected and that the groups of individuals treated
with antibiotics on average had 5–6% higher volumes of
CV drugs than those without antibiotics. Consequently, the
use of antibiotics was not associated with lower volumes of
CV drugs at the individual level as might be expected from
the previous study using aggregated data [1]. This is in
accordance with reported observations where patients with
CV disease were likely to be frequent attenders [3] of health
care centres and to receive prescriptions of antibiotics as co-
medication [4].

Eur J Clin Pharmacol (2009) 65:107–108
DOI 10.1007/s00228-008-0572-9

DO00572; No of Pages

J. L. G. Nilsson (*) :G. Lindberg :A. Melander
NEPI Foundation,
Stockholm, Sweden
e-mail: lars.nilsson@nepi.net

G. Ringbäck Weitoft
Epidemiologic Centre, Socialstyrelsen,
Stockholm, Sweden



Although the behaviour of individuals constitutes the
characteristics of municipal populations, individual patient
drug use data need not be congruent with the drug use data
of the municipalities. Factors of importance for individual
drug use are likely to be the patient’s medical needs and the
readiness to consult health care professionals. At the
municipal level, factors such as the availability of health
care and local therapy traditions may be important.

To summarize, the results of our study illustrate the
difficulties in drawing conclusions regarding therapy from
drug use data. Aggregated data indicated a possible link
between hypertension and infection [1]. This was not
supported by individual-based data. A functional associa-
tion between antibiotics and CV drugs, implied by the
aggregated data, is therefore less likely.

References

1. Nilsson JLG, Lindberg G, Johansson H, Melander A (2006)
Correlation of drug utilisation and morbidity at the municipality
level. High use of antibiotics associated with low use of
antihypertensives. Eur J Clin Pharmacol 62:675–680

2. Wettermark B, Hammar N, Fored CM, Leimanis A, Otterblad
Olausson P, Bergman U, Persson I, Sundström A, Westerholm
B, Rosen M (2007) The new Swedish Prescribed Drug Register–
opportunities for pharmacoepidemiological research and experi-
ence from the first six months. Pharmacoepidemiol Drug Saf
16:726–735

3. Vedsted P, SØrensen HT, Mortensen JT (2004) Drug prescription
for adult frequent attenders in Danish general practice: a popula-
tion-based study. Pharmacoepidemiol Drug Saf 13:717–724

4. Tobi H, Faber A, van den Berg PB, Drane JW, de Jong-van den
Berg LT (2007) Studying co-medication patterns: the impact of
definitions. Pharmacoepidemiol Drug Saf 16:405–411

108 Eur J Clin Pharmacol (2009) 65:107–108


	Aggregated and individual pharmacy record data. Association between antibiotic and antihypertensive drug use
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


