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Administration of Sonazoid enables vascular-phase imaging immediately 
and Kupffer-phase imaging (hepatic parenchymal enhancement) from 
about 10 minutes after injection1

Sonazoid™
Enabling diagnosis
of focal liver lesions in 
vascular-phase imaging 
and enhanced detection 
of lesions in Kupffer-phase 
imaging1

3

Reference: 1. Moriyasu & Itoh. Am J Roentgenology 2009; 193: 86-95.
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Current approval status for Sonazoid

4

Countries Indication Source

Japan 
Contrast enhancement in ultrasonography of 
the following: focal liver lesions, focal breast 
lesions

Sonazoid SmPC 
dated March 2020

Korea Contrast enhancement in ultrasonic imaging of 
hepatic tumor lesions in adult patients

Sonazoid SmPC 
dated March 2019

Norway 
Sonazoid is an ultrasound contrast agent for 
use in vascular phase and Kupffer phase for 
ultrasonic imaging of focal hepatic lesions

Sonazoid SmPC 
dated May 20191

Taiwan
Sonazoid is an ultrasound contrast agent, for 
use in liver ultrasonography to classify the focal 
liver lesion.

Sonazoid SmPC 
dated Sep 2018

China
Sonazoid is an ultrasound contrast agent for 
use in ultrasonic imaging of 
vascular/ Kupffer phase of focal hepatic lesions

Sonazoid SmPC 
dated July 2018

Reference:
1. Sonazoid SmPC Norway 05/2019.
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Approved indication
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Indication approved by NOMA*1
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This medicinal product is for diagnostic use only. 
Sonazoid is an ultrasound contrast agent for use in 
vascular phase and Kupffer phase for ultrasonic 
imaging of focal hepatic lesions.

Please refer to PI at the end of the presentation 
for approved wording in Norwegian

*Norwegian Medicines Agency

Reference: 1. Sonazoid SmPC Norway 05/2019.

CHAPTER 1: APPROVED INDICATION
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Characteristics of 
Sonazoid microbubbles
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Sonazoid – composition 
Like all ultrasound contrast agents Sonazoid 
consists of gas-filled microbubbles1

 Membrane is hydrogenated egg 
phosphatidylserine sodium (HEPSNa)

 The gas is perflubutane/perfluorobutane

Produced in GE’s factory at 
Storo, Oslo:
Each vial contains a freeze-
dried ‘cake’ of pre-formed 
microbubbles

Reference: 1. Sonazoid SmPC Norway 05/2019.
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The freeze-dried ‘cake’ 
containing very small pre-formed 
microbubbles is mixed with 
2 mL WFI to make a ready-for-use 
suspension containing 
16 µL microbubbles (8 µL/mL)

10 µM

10 µM

Sonazoid characteristics1
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CHAPTER 2: CHARACTERISTICS OF SONAZOID MICROBUBBLES

Perfluorobutane
gas

Hydrogenated egg
phosphatidylserine sodium

Images courtesy GE Healthcare
WFI: Water for Injection

Reference:
1. Sonazoid SmPC Norway 05/2019.
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Liver imaging with Sonazoid1,2

• In vacular-phase Sonazoid behaves similarly to other microbubbles (MBs)
• Sonazoid is taken up exclusively by the Kupffer cells and not by 

parenchymal, stellate or endothelial cells
• MBs are stable after uptake & give long-lasting enhancement

References
1. WFUMB-EFSUMB. Guidelines 2012 Med & Biol  2013; 39: 187-201.
http://dx.doi.org/10.1016/j.ultrasmedbio.2012.09.002 Last accessed on: 02/2020

2. Kindberg, Tolleshaug, Roos, Skotland: Cell Tissue Res. 312 (2003) 49-54

Electron micrographs of two rat liver Kupffer cells following injection of 50 l microbubbles/kg b.w. : Figure 1A shows a Kupffer cell that has
taken up one microbubble,  Fig. 1B shows a Kupffer cell that has taken up three microbubbles.2
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Characteristics of Sonazoid
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Efficacy in terms of characterizing liver lesions as 
benign/malignant: 

• During vascular-phase2

• During post-vascular-phase (late-phase/Kupffer-phase) 
imaging properties due to trapping in the sinusoids and 
Kupffer cell uptake1,2

• Microbubbles are robust 3

CHAPTER 2: CHARACTERISTICS OF SONAZOID MICROBUBBLES

References: 
1. Sonazoid SmPC Norway 05/2019.
2. WFUMB-EFSUMB. Guidelines 2012 Med & Biol  2013; 39: 187-201. http://dx.doi.org/10.1016/j.ultrasmedbio.2012.09.002 Last accessed on: 02/2020
3.    Alter J et al. Ultrasound in Med & Biol 2009; 35: 976-84.

http://dx.doi.org/10.1016/j.ultrasmedbio.2012.09.002


PIMenu PIMenu

CHAPTER 3

12

Sonazoid reconstitution
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Each kit contains:1

• 10-mL glass vial of freeze-dried product 
manufactured by GE Healthcare in Oslo

• 1 ampoule with sterile water for 
reconstitution

• 1 filter spike

Component Function Content per vial Concentration after 
reconstitution with 2 mL of 
Water for Injection

Osmotic ratio 
(compared to 
isotonic saline)

Perfluorobutane
microbubbles

Active ingredient 16 µL perfluorobutane
microbubbles in 
freeze-dried powder

8 µL perfluorobutane
microbubbles/mL

0.9-1.1

Hydrogenated egg 
phosphatidylserine 
sodium salt 

Stabiliser 0.2 mg 0.1 mg/mL

Water for Injection Reconstitution solvent 10 mL Not applicable Not applicable

Sonazoid kit

13

CHAPTER 3: SONAZOID RECONSTITUTION

Table adapted from reference: 1. Sonazoid SmPC Norway 05/2019.
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Reconstitution procedure for Sonazoid
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CHAPTER 3: SONAZOID RECONSTITUTION
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After reconstitution, use within 2 hours 
[chemical and physical in-use stability has 
been demonstrated for 2 hours at room 
temperature (15-25oC)].

NB avoid excess pressure as this will 
destroy the microbubbles!

Instructions for reconstitution of Sonazoid1

15

CHAPTER 3: SONAZOID RECONSTITUTION

Adapted from reference: 1. Sonazoid SmPC Norway 05/2019
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Dosing of Sonazoid
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Body Weight (kg) 40 50 60 70 80 90 100

Dosage Suspension (mL) 0.60 0.75 0.90 1.05 1.20 1.35 1.50

Perfluorobutane
microbubbles 
(microlitres)

4.8 6.0 7.2 8.4 9.6 10.8 12.0

The recommended clinical dose is 0.12 microlitres perfluorobutane 
microbubbles/kg body weight. (Each 2-mL vial contains 16 µL MB)1

CHAPTER 3: SONAZOID RECONSTITUTION

Reference: 1. Sonazoid SmPC Norway 05/2019.

Table adapted from SmPC1
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Sonazoid imaging aspects



PIMenu

Ultrasound equipment and Sonazoid

18

• To obtain best image quality with Sonazoid, 
the imaging equipment must be optimized

• Unless the imaging system already has 
a “Sonazoid pre-set” it is recommended to ask 
the vendor's local application specialist to develop 
and install a Sonazoid pre-set for the machine

• Sonazoid imaging is performed at slightly higher 
acoustic power (or higher Mechanical Index)
than SonoVue imaging since Sonazoid bubbles 
are more robust1

CHAPTER 4: SONAZOID IMAGING ASPECTS

Reference: 1. Alter J et al. Ultrasound in Med & Biol 2009; 35: 976-84.
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Ultrasound imaging examples 
with Sonazoid



Contrast-enhanced US: Hemangioma
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CHAPTER 5: ULTRASOUND IMAGING EXAMPLES WITH SONAZOID

Courtesy Daniel A. Merton, BS, RDMS and Barry B. Goldberg, MD, 
Thomas Jefferson University Hospital,  Philadelphia , USA

Late Phase

Baseline

Arterial Phase

Portal Phase



Contrast-enhanced US: Hemangioma
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Courtesy Professor Fuminori Moriyasu, Tokyo Medical University, Tokyo, Japan  

CHAPTER 5: ULTRASOUND IMAGING EXAMPLES WITH SONAZOID



Contrast-enhanced US: Focal Nodular Hyperplasia
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CHAPTER 5: ULTRASOUND IMAGING EXAMPLES WITH SONAZOID

Courtesy Daniel A. Merton, BS, RDMS and Barry B. Goldberg, MD, 
Thomas Jefferson University Hospital,  Philadelphia , USA
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Contrast-enhanced US: Focal Nodular Hyperplasia
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CHAPTER 5: ULTRASOUND IMAGING EXAMPLES WITH SONAZOID

Courtesy Professor Fuminori Moriyasu, Tokyo Medical University, Tokyo, Japan  



Contrast-enhanced US: Hepatocellular carcinoma
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CHAPTER 5: ULTRASOUND IMAGING EXAMPLES WITH SONAZOID

Courtesy Daniel A. Merton, BS, RDMS and Barry B. Goldberg, MD, 
Thomas Jefferson University Hospital,  Philadelphia , USA
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Contrast-enhanced US: Hepatocellular carcinoma
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CHAPTER 5: ULTRASOUND IMAGING EXAMPLES WITH SONAZOID

Courtesy Professor Fuminori Moriyasu, Tokyo Medical University, Tokyo, Japan  



Contrast-enhanced US: Liver metastasis
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CHAPTER 5: ULTRASOUND IMAGING EXAMPLES WITH SONAZOID

Courtesy Daniel A. Merton, BS, RDMS and Barry B. Goldberg, MD, 
Thomas Jefferson University Hospital,  Philadelphia , USA
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Portal Phase



Contrast-enhanced US: Liver metastasis
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CHAPTER 5: ULTRASOUND IMAGING EXAMPLES WITH SONAZOID

Courtesy Professor Fuminori Moriyasu, Tokyo Medical University, Tokyo, Japan  
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Detection of focal liver lesions in the late phase 
(Kupffer-phase) ≥10 min after injection

28

CHAPTER 5: ULTRASOUND IMAGING EXAMPLES WITH SONAZOID

In this patient with 
metastatic pancreatic 
cancer, several lesions 
of varying size 
(some <1 cm) are clearly 
visible in this late-phase 
image 
(~10 min after injection 
of Sonazoid)1

Reference and image courtesy: 
1. Edey AJ et al. Clinical Radiology 2008; 63: 1112-20.
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Efficacy
Clinical trials performed with Sonazoid 
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Off-site 
reader 

Ultrasound type Sensitivity
(%)

Specificity 
(%)

Accuracy 
(%)

Leen et al, 20061

A SonoVue 95.4 83.7 91.2
unenhanced 42.5 30.6 38.2
SonoVue – unenhanced 52.9 53.1 53.0

B SonoVue 90.8 89.8 90.4
unenhanced 59.8 32.0 41.2
SonoVue – unenhanced 31.0 57.8 49.2

Dai et al, 20072

1 SonoVue 92.5 78.4 87.2
unenhanced 53.8 22.1 41.9
SonoVue – unenhanced 38.7 56.3 45.3

2 SonoVue 88.7 86.5 87.9
unenhanced 42.5 23.1 35.2
SonoVue – unenhanced 46.2 63.4 52.7

In these 2 trials there was a good mix of malignant and benign cases.
Across the 4 blinded readers:

• Sensitivity improved from 50% to 92%
• Specificity improved from 27% to 85%
• Accuracy improved from 39% to 89%

The need for contrast agents in liver US was clearly 
demonstrated in two SonoVue trials

30

CHAPTER 6: EFFICACY – CLINICAL TRIALS PERFORMED

References: 
1. Leen E et al. Am J Roentgenology 2006; 186: 1551–9.
2. Dai Y et al. Investigative Radiology 2007; 42: 596-603.
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Clinical development program with Sonazoid for 
market authorisation in Norway1
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Clinical 
Development
Phase

Study title No. of subjects 
enrolled

Phase 1 Healthy volunteers 40

Phase 1 Clinical pharmacology study: Single blind, 3-group, 
2-period crossover comaprison in healthy adult 
subjects

27

Phase 2 Dose comparison study in patients with focal hepatic 
lesions

170
(evaluated for vascular imaging
n=165;  Kupffer imaging n=163)

Phase 3 Confirmatory  study in patients with focal hepatic 
lesions by comparison of ultrasound before and after 
contrast enhancement with Sonazoid

196 
(evaluated for vascular imaging 
n=190; Kupffer imaging n=191)

CHAPTER 6: EFFICACY – CLINICAL TRIALS PERFORMED

Reference: 1. Data on file, GE Healthcare
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Pivotal study for the liver indication1

Phase 3 Efficacy 

32

CHAPTER 6: EFFICACY – CLINICAL TRIALS PERFORMED

Reference: 1. Moriyasu & Itoh. Am J Roentgenology 2009; 193: 86-95.
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FNH benign

HAEM benign

MET malignant

• 68.4% correct specific diagnoses
• 88.9% correct specific diagnoses (p<0.001*)

HCC malignant

*McNemar test
FNH: Focal Nodular Hyperplasia
HAEM: Hemangioma
HCC: Hepatocellular Carcinoma
MET: Metastasis

Sonazoid and Focal Liver Lesions (FLLs)1 
Japanese phase 3 study in 190 subjects (164 malignant & 26 benign cases)

33

CHAPTER 6: EFFICACY – CLINICAL TRIALS PERFORMED

Courtesy Daniel A. Merton, BS, RDMS and Barry B. Goldberg, MD, Thomas Jefferson University Hospital, Philadelphia, USA

Reference: 1. Moriyasu & Itoh. Am J Roentgenology 2009; 193: 86-95.

Without Sonazoid / With Sonazoid:

• 89.0% malignant lesions correct (sensitivity)
• 98.8% malignant lesions correct (p<0.001*)

• 69.2% benign lesions correct (specificity)
• 88.5% benign lesions correct (p=0.096*)

• 86.3% benign/malignant lesions correct (accuracy)
• 97.4% benign/malignant lesions correct (p<0.001*)
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Detection of FLLs in the late (Kupffer) phase1 –
Results from the Japanese phase 3 study

34

CHAPTER 6: EFFICACY – CLINICAL TRIALS PERFORMED

CEUS detects significantly more small lesions, especially metastases, than unenhanced US, 
dynamic CECT & the on-site reference standard. (Note: not all lesions were confirmed by follow up)1

Adapted from reference: 1. Moriyasu & Itoh. Am J Roentgenology 2009; 193: 86-95.

FLLs = Focal Liver Lesions
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Comparison CEUS, CT and MRI1

Study design
A Prospective Assessment of the Diagnostic Value of 
Contrast-Enhanced Ultrasound, Dynamic Computed 
Tomography and Magnetic Resonance Imaging for 
Patients with Small Liver Tumors1

A prospective study assessing the diagnostic value of contrast-enhanced ultrasound (CEUS) using 
long Kupffer phase enhancement for adults with liver tumor size of less than 3 cm.  Performance 
comparisons conducted with dynamic computed tomography (CT) and magnetic resonance imaging 
(MRI).

Sixty-six adult patients suspected of having liver tumors smaller than 3 cm underwent CEUS, dynamic 
CT, and MRI examinations independently. Subsequent tumor biopsies were used to verify the 
diagnostic performance of the three imaging modalities.

35

1. Chih-Yang Hsiao, Po-Da Chen, and Kai-Wen Huang. J. Clin. Med. 2019, 8, 1353; doi:10.3390/jcm8091353
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Comparison CEUS, CT and MRI1

Results

11-2014 | JB25357NO 36

1. Chih-Yang Hsiao, Po-Da Chen, and Kai-Wen Huang. J. Clin. Med. 2019, 8, 1353; doi:10.3390/jcm8091353

For HCC, CEUS had the best PPV (92.3%) . For all-malignancy (combined HCC and 
metastatic tumor as a single diagnosis), CEUS had the best PPV and NPV.
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• Study results indicate that CEUS is superior to dynamic CT and it 
is essential to obtain a definite diagnosis (including tumor stage) 
prior to initiating treatment.

37

Comparison CEUS, CT and MRI1

Conclusions

1. Chih-Yang Hsiao, Po-Da Chen, and Kai-Wen Huang. J. Clin. Med. 2019, 8, 1353; doi:10.3390/jcm8091353
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Ultrasound imaging 
guidelines
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Interpretation of imaging results
• Guidelines have been developed to help provide uniformity 

in performing and interpreting contrast-enhanced exams 
for liver lesion characterization

• The latest guidelines were published in Ultrasound in Med & Biol 2013; 39: 187-201, 
and also online in 2012 in Ultraschall in Med 

Guidelines Contrast Enhanced Ultrasound (CEUS)

39

CHAPTER 7: ULTRASOUND IMAGING GUIDELINES
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Guidelines for the use of Contrast 
Enhanced Ultrasound in the Liver1

40

Characterization of focal 
liver lesions
• Dual blood supply to liver 

(hepatic artery and portal vein)
• 3 overlapping vascular phases 

can be identified with CEUS

1 2

3

1) Arterial phase: 10-35 seconds (degree and pattern of vascularity)
2) Portal-venous: 30-120 seconds (information on wash-out)
3) Late phase: >120 seconds (sinusoid pooling or Kupffer cell uptake)

CHAPTER 7: ULTRASOUND IMAGING GUIDELINES

Reference: 1. WFUMB-EFSUMB Guidelines 2012. Med  & Biol 2013; 39: 187-201. http://dx.doi.org/10.1016/j.ultrasmedbio.2012.09.002 Last accessed on 02/2020

http://dx.doi.org/10.1016/j.ultrasmedbio.2012.09.002
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The guidelines define the vascular phases

However, it should be noted that ”bubble disappearance” does 
not apply for Sonazoid1

Guidelines for the use of Contrast 
Enhanced Ultrasound in the Liver

41

CHAPTER 7: ULTRASOUND IMAGING GUIDELINES

Reference: 1. WFUMB-EFSUMB Guidelines 2012. Med & Biol 2013; 39: 187-201. http://dx.doi.org/10.1016/j.ultrasmedbio.2012.09.002 Last accessed on 02/2020

http://dx.doi.org/10.1016/j.ultrasmedbio.2012.09.002
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The guidelines give specific
information on enhancement 
patterns of Focal Liver 
Lesions (FLLs) in late-phase 
(Kupffer-phase) imaging 
with Sonazoid

Guidelines for the use of Contrast 
Enhanced Ultrasound in the Liver1

42

CHAPTER 7: ULTRASOUND IMAGING GUIDELINES

Reference: 1. WFUMB-EFSUMB Guidelines 2012. Med & Biol 2013; 39: 187-201. http://dx.doi.org/10.1016/j.ultrasmedbio.2012.09.002 Last accessed on 02/2020

http://dx.doi.org/10.1016/j.ultrasmedbio.2012.09.002
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National guidelines in Norway1
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CHAPTER 7: ULTRASOUND IMAGING GUIDELINES

Reference:
12. Helsedirektoriatet, Nasjonalt handlingsprogram med retningslinjer for 

diagnostikk, behandling og oppfølging av tykk- og endetarmskreft. Norway 
09/2019, ISBN 978-82-8081-605-4

1.
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Safety Profile
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Special warnings and precautions for use1

45

The possibility of hypersensitivity, including serious, life-threatening anaphylactoid 
reaction / anaphylactoid shock should always be considered. Advanced life support 
facilities should be readily available.

Sonazoid contains a chicken egg-derived surfactant (hydrogenated egg 
phosphatidylserine sodium; H-EPSNa). In patients with a history of allergy 
to eggs or egg products, use Sonazoid only if the benefit clearly outweighs 
the potential risk.

Care should be taken in patients with right to left arteriovenous cardiac or 
pulmonary shunt, as Sonazoid enters the circulation directly without passing through 
the lungs.

Sonazoid should be administered with care in patients with unstable heart 
conditions or serious coronary arterial disease. Sonazoid should be administered 
with care in patients with serious pulmonary disease as this product is primarily 
excreted by the lungs.

Ultrasonography with Sonazoid may be negatively affected by excessive 
intraabdominal gas following laparoscopy, barium swallow exam using
a foaming agent or other gastrointestinal examinations.

CHAPTER 8: SAFETY

Reference: 1. Sonazoid SmPC Norway 05/2019.
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Safety experience with Sonazoid1

46

Adverse reactions to Sonazoid are usually non-serious. Reported 
adverse reactions following the use of Sonazoid were mild to moderate 
in severity with subsequent full recovery. The most commonly noted 
adverse reactions were headache, diarrhoea, nausea, vomiting, 
abdominal pain, transient altered taste, and fever. 

Cases of hypersensitivity reactions have been reported uncommonly, 
anaphylactoid reaction and anaphylactoid shock have been reported.

CHAPTER 8: SAFETY

Reference: 1. Sonazoid SmPC Norway 05/2019.
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