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Background: Depression is common in heart failure (HF), but there is little data on the 

characteristics of antidepressant use in patients with HF.

Objective: To survey basic information on antidepressant prescription characteristics, use, 

effectiveness, and follow-up.

Methods: Observational study in two outpatient cardiology clinics of 37 NYHA class I–IV 

HF patients taking antidepressant medication.

Results: Thirty-one percent of prescriptions for antidepressants were obtained from psychiatrists, 

58% from primary care physicians, and 8% from cardiologists. The majority of patients (87%) 

reported regularly taking their antidepressant medication as prescribed, however 48% reported 

never having had the dosage of their antidepressant medication adjusted. Only 53% of the 

patients reported that the medication had helped their mood “almost entirely” or “mostly” back 

to normal since starting their antidepressants, while the remaining patients reported that their 

mood was only “halfway” or “somewhat” back to normal or that the medication had not helped 

their depression at all. Among a subset of 10 patients who completed the Beck Depression (BDI) 

inventory, 6 still had depressed mood (BDI � 10).

Conclusion: The fi ndings from this survey study provide insight into the characteristics of 

antidepressant use in patients with HF and argue for better follow up of HF patients who are 

prescribed antidepressants.
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Introduction
Among patients with chronic illness, comorbid depression (depression superimposed 

on chronic illness) incrementally worsens health and quality of life (Moussavi et al 

2007). Increasing attention is being paid to the high rates of comorbid depression in 

patients with HF (Rutledge et al 2006). In patients with HF, comorbid depression is 

present in up to 42% of cases and is associated with increased morbidity and mortality 

(Jiang et al 2001; Norra et al 2008).

Historically, few depressed HF patients received antidepressant treatment, although 

this has begun to change (Jacob et al 2003; Norra et al 2008). Although the effi cacy 

of treating depression in ultimately altering cardiac related outcomes in HF is not 

established (Shapiro 2007), recent studies do suggest that treatment with certain 

antidepressants – including selective serotonin reuptake inhibitors (SSRI’s) and 

tricyclics – might help reduce clinically relevant underlying infl ammatory processes 

in HF (Tousoulis et al 2008).

What is missing from the literature is information about the characteristics of antide-

pressant use in HF. A number of clinically relevant questions are currently unanswered 

that could help guide future intervention efforts. For example, among HF patients 

receiving antidepressants, when did their depression begin in relation to their HF 

diagnosis? From whom did they receive the medication treatment? How aggressively 
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was their antidepressant treatment followed and adjusted? 

And how effi cacious was the treatment in the course of 

routine clinical practice? While it is known that adherence 

to HF medication is often poor in these patients (Hauptman 

2008), and that this may be partially explained by the presence 

of depression in some patients (Morgan et al 2006), there is 

little published information on adherence to antidepressants 

in depressed HF patients.

In response to the scarcity of information in the literature, 

we developed a brief questionnaire as a method for gathering 

information on antidepressants and their use in patients with 

HF. In this brief report, we offer preliminary fi ndings in this 

regard.

Methods
Thirty-seven stable NYHA class I–IV HF patients (age range 

30 to 90 years) were studied. Participants were recruited 

from either the UCSD Heart Failure Program or the Veterans 

Affairs Medical Center Coronary Care Program. This study 

on antidepressant medication, which is part of a larger 

ongoing project on depression in HF, was approved by the 

University of California, San Diego Institutional Review 

Board. All subjects gave informed written consent.

Outpatients were approached at the clinics and asked if 

they were taking antidepressant medication and, if so, would 

they be willing to complete a brief questionnaire about their 

history and experiences with depression and antidepres-

sants. Patients were told that their results would be kept 

confi dential. Approximately 45 patients were approached 

to participate.

The 22 item questionnaire was developed by a team 

of psychologists and psychiatrists who are experienced 

with mental health factors in HF populations. Primary 

information sought in the questionnaire included: 1) who 

had prescribed their antidepressant (Psychiatrist, Primary 

Care Physician, Cardiologist, Other), 2) whether they were 

formally diagnosed with depression before receiving their 

antidepressant, 3) how long they had been feeling blue 

or depressed before receiving antidepressant treatment, 

4) whether their symptoms of depression appeared before 

or after receiving their HF diagnosis, 5) their current anti-

depressant medication and dosage, 6) whether they had 

any dosage adjustments of their antidepressant medication, 

7) whether they took their antidepressant regularly and at 

the prescribed dosage (and if not, why not), 8) whether 

the antidepressant had improved their mood (entirely or 

almost entirely back to normal, mostly back to normal, 

halfway back to normal, or somewhat back to normal, 

or no improvement), and 9) whether they were currently 

participating in adjunctive psychotherapy or behavioural 

therapy.

Answers from the questionnaire were analyzed descrip-

tively and by chi-square tests where appropriate.

Results
Characteristics of the 37 patients who agreed to participate 

are presented in Table 1. Fifty-fi ve percent of the patients 

reported that they had depressive symptoms prior to receiving 

their HF diagnosis. Only 43% of the patients reported that 

they had been formally diagnosed with depression prior to 

receiving antidepressant medication. Patients reported that 

they had been “feeling depressed or blue” for an average of 

7.5 years (SD = 10.2) before receiving treatment.

Thirty-one percent of patients reported that they received 

their antidepressants through a psychiatrist. Another 58% 

reported that they received their antidepressants through their 

primary care physician, while three patients (8%) reported 

receiving their antidepressant through his/her cardiologist.

The majority of patients (78%) were on SSRI’s (paroxetine, 

fl uoxetine, citalopram, escitalopram, sertraline), with other 

medications including imipramine, mirtazapine, chlordiaz-

epoxide and bupropion. Types of medications prescribed by 

psychiatrists versus primary care physicians did not differ sig-

nifi cantly. Medication dosages provided by the patients were 

in line with standard prescriptions for these compounds.

Since receiving their prescription, nearly half (48%) of the 

patients reported that they never had the dosage of their antide-

pressant medication adjusted. Eighty-seven percent reported 

that they regularly took their medication as prescribed. 

Seventy-three percent of patients receiving their medications 

from a psychiatrist had their dosages adjusted at least once, 

while only 42% of patients receiving their medications from 

a primary care physician had their dosages adjusted at least 

once (this difference was not statistically signifi cant).

As far as effects of the antidepressants on mood, 

only 53.3% of the patients reported that the medication 

Table 1 Sample characteristics (mean ± SD)

Sample size 37

Age (years) 61.6 (± 35)

Gender 29 men; 8 women

NYHA Class (available on 34 
of the 37 patients)

I – 8
II – 14
III – 7
IV – 5

Ejection fraction (%)  40.8 (± 12)
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had helped their mood to get “almost entirely” or “mostly” 

back to normal, while 36.6% reported that their mood was 

only “halfway” or “somewhat” back to normal, and 10% 

reported that the medication had not helped their mood at 

all (Figure 1). There were no differences in reported mood 

between patients who had their depressive symptoms prior 

to versus after receiving their HF diagnosis, or between those 

who had versus never had their dosage adjusted.

At the time of completing the 22-item questionnaire, as 

part of another larger study, 10 of the patients also completed 

the Beck Depression Inventory (BDI) (Beck et al 1996). 

Six of these patients still had elevated depressive mood 

(BDI � 10) (mean score 16.4; range 10 to 34) and 4 of those 

could be considered clinically depressed (BDI � 17) (mean 

score 26.7, range 17 to 34).

Twenty percent of the patients reported currently partici-

pating in adjunctive/behavioral therapy.

Discussion
Depression remains a highly important topic in HF. Preva-

lence rates of clinically signifi cant depression in HF range 

from 11% to 42% among New York Heart Association 

classes I versus IV, respectively, with overall estimates 

of approximately 30% (Rutledge et al 2006; Norra et al 

2008). Recent reviews of the HF literature demonstrate that 

comorbidity with depression is associated with increased 

healthcare utilization, functional disability, and a poorer 

medical prognosis (Rutledge et al 2006; Egede 2007).

It is known that only a small percentage of HF patients 

with comorbid depression receive antidepressant medica-

tion (Norra et al 2008). Our study was not designed to 

provide an estimate of prevalence of antidepressant usage, 

but rather information about patients who have received 

such medication. We are unaware of any study to date 

that has described characteristics of antidepressant use 

among HF patients being treated for depression. Although 

adherence to HF medication is reported as often poor in 

patients with HF (Hauptman 2008), the majority (87%) in 

our sample reported that they regularly took their antide-

pressant medication as prescribed, although only roughly 

half reported that their mood had returned to normal or 

near normal.

Only three of the patients reported receiving antidepressant 

medication from their cardiologist, with the remainder receiving 

them from a psychiatrist or primary care physician. The major-

ity of patients were on selective serotonin reuptake inhibitors, 

which are considered effective therapy for HF patients with 

depression (Parissis et al 2007; Serebruany et al 2003).

Recent studies fi nd that among HF patients at different 

stages of their illness, changes over time in depression 

symptoms are important to clinical outcomes (Koenig 

et al 2006; Azevedo et al 2008). Among the important 

findings from this survey include that depressed HF 

patients on antidepressant medication are not being rou-

tinely followed to optimize therapy. Half of the patients 

in this study reported never having had the dosage of 

Almost entirely back to normal

23.3

Mostly back to normal

30

Halfway back to normal

20 Somewhat back to normal

16.6

No improvement in mood

10

Figure 1 The fi gure presents the respective percentages of patients providing one of fi ve possible responses to the question, “Do you think the antidepressant medication has 
improved your mood?” Patients could respond with either my mood is ‘Almost entirely back to normal’, ‘Mostly back to normal’, ‘Halfway back to normal’, ‘Somewhat back to 
normal’, or ‘No improvement’. Only slightly more than half of the patients (53.3%) reported a signifi cant improvement in their depression.
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their antidepressant medication adjusted and a signifi cant 

percentage self reported that their mood was not back to 

normal (Adams et al 2008). A partial response to anti-

depressant treatment is known to be a strong predictor 

of depression relapse (Furukawa et al 2007). Among the 

subset of patients on antidepressants who completed the 

BDI, 60% still had depressed mood, which is consis-

tent with the reports from the larger cohort of roughly 

46% reporting that their mood had not returned to normal 

or mostly normal.

We designed this questionnaire in response to what we 

perceived as gaps in the literature on HF and antidepres-

sant use. We do not know the degree to which our fi ndings 

might generalize to other HF patients taking antidepres-

sants or how the fi ndings in this sample might differ from 

those patients at our clinics who refused to participate 

in this study. Approximately 85% of those patients 

approached were willing to complete the questionnaire, 

which is a considerably higher percentage compared to a 

49% willingness to participate rate in a study of attitudes 

about impairment in HF patients prescreened for depression 

(Turvey et al 2006).

The modest sample size is a limitation of this study. 

This is an ongoing project, however, and it is our intention 

to expand the sample size and scope of this particular line 

of research. In addition, we did not gather information on 

family history of depression, which does have a bearing on 

depression treatment and clinical course in HF (Artinian et al 

2004; Koenig et al 2006).

In summary, these fi ndings provide some preliminary 

insight into the characteristics of antidepressant use 

in patients with HF. Despite receiving antidepressant 

treatment, results from our sample suggest that many 

HF patients are inadequately treated and continue to expe-

rience depressed mood and may be vulnerable to relapse 

or progression of their depression, particularly as their 

HF advances. Similarly, the aggressiveness of treatment 

follow-up and dosage adjustments for antidepressant therapy 

are less than optimal for achieving long term improvement in 

depressive symptoms. Although the importance of treating 

depression in HF is receiving increasing recognition (Blier 

et al 2007; Shapiro 2007), our fi ndings indicate that attention 

to the process and delivery of antidepressant treatment for 

these patients needs considerably more attention.

Disclosure
The authors report no confl icts of interest in this work.

Acknowledgments
This work was supported by grants HL-073355 and HL-57265 

from the NIH.

References
Adams SM, Miller KE, Zylstra RG. 2008. Pharmacologic management of 

adult depression. Am Fam Physician, 77:785–92.
Artinian NT, Artinian CG, Saunders MM. 2004. Identifying and treating 

depression in patients with heart failure. J Cardiovasc Nurs, 
19(Suppl 6):S47–56.

Azevedo A, Bettencourt P, Frioes F, et al. 2008. Depressive symptoms and 
heart failure stages. Psychosomatics, 49:42–8.

Beck AT, Steer RA, Brown GK. 1996. Beck Depression Inventory, 2nd ed. 
Manual. San Antonio, Tx: Psychological Corp.

Blier P, Keller MB, Pollack MH, et al. 2007. Preventing recurrent 
depression: long-term treatment for major depressive disorder. J Clin 
Psychiatry, 68:e06.

Egede LE. 2007. Major depression in individuals with chronic medical 
disorders: prevalence, correlates and association with health resource 
utilization, lost productivity and functional disability. Gen Hosp 
Psychiatry, 29:409–16.

Furukawa TA, Cipriani A, Barbui C, et al. 2007. Long-term treatment of 
depression with antidepressants: a systematic narrative review. Can 
J Psychiatry, 52:545–52.

Hauptman PJ. 2008. Medication adherence in heart failure. Heart Fail 
Rev, 13:99–106.

Jacob S, Sebastian JC, Abraham G. 2003. Depression and congestive heart 
failure: are antidepressants underutilized? Eur J Heart Fail, 5:399–400.

Jiang W, Alexander J, Christopher E, et al. 2001. Relationship of depres-
sion to increased risk of mortality and rehospitalization in patients with 
congestive heart failure. Arch Intern Med, 161:1849–56.

Koenig HG, Johnson JL, Peterson BL. 2006. Major depression and physical 
illness trajectories in heart failure and pulmonary disease. J Nerv Ment 
Dis, 194:909–16.

Koenig HG, Vandermeer J, Chambers A, et al. 2006. Minor depression and 
physical outcome trajectories in heart failure and pulmonary disease. 
J Nerv Ment Dis, 194:209–17.

Morgan AL, Masoudi FA, Havranek EP, et al. 2006. Diffi culty taking 
medications, depression, and health status in heart failure patients. 
J Card Fail, 12:54–60.

Moussavi S, Chatterji S, Verdes E, et al. 2007. Depression, chronic diseases, 
and decrements in health: results from the World Health Surveys. 
Lancet, 370:851–8.

Norra C, Skobel EC, Arndt M, et al. 2008. High impact of depression in heart 
failure: Early diagnosis and treatment options. Int J Cardiol, 125:220–31.

Parissis J, Fountoulaki K, Paraskevaidis I, et al. 2007. Sertraline for the 
treatment of depression in coronary artery disease and heart failure. 
Expert Opin Pharmacother, 8:1529–37.

Rutledge T, Reis VA, Linke SE, et al. 2006. Depression in heart failure a 
meta-analytic review of prevalence, intervention effects, and associa-
tions with clinical outcomes. J Am Coll Cardiol, 48:1527–37.

Serebruany VL, Glassman AH, Malinin AI, et al. 2003. Selective serotonin 
reuptake inhibitors yield additional antiplatelet protection in patients 
with congestive heart failure treated with antecedent aspirin. Eur 
J Heart Fail, 5:517–21.

Shapiro PA. 2007. Treatment of depression in patients with congestive heart 
failure. Heart Fail Rev, Oct 23. [Epub ahead of print].

Tousoulis D, Drolias A, Antoniades C, et al. 2008. Antidepressive treatment 
as a modulator of infl ammatory process in patients with heart failure: 
Effects on proinfl ammatory cytokines and acute phase protein levels. 
Int J Cardiol, Jun 23. [Epub ahead of print].

Turvey CL, Klein DM, Pies CJ. 2006. Depression, physical impairment, 
and treatment of depression in chronic heart failure. J Cardiovasc 
Nurs, 21:178–85.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


